SEQUENCE LISTING 



(1) GENERAL INFORMATION: 

(i) APPLICANT: 

(A) NAME: BRJGHAM AND WOMEN'S HOSPITAL 

(B) STREET : TC5 FRANCIS STREET 

(C) CITY: BOSTON 

(D) STATE: MASSACHUSETTS 

(E) COUNTRY: USA 

(F) POSTAL CODE\(ZIP) : 02115 

(A) NAME: DANA- FARBER CANCER INSTITUTE 

(B) STREET: 44 BINNEY STREET 

(C) CITY: BOSTON \ 

(D) STATE: MASSACHUSETTS 

(E) COUNTRY: USA 

(F) POSTAL CODE (ZIPk: 02115 



(ii) TITLE OF INVENTION: 



Noyel Forms of T Cell Costimulatory Molecules 
andv Uses Therefor 




(iii) NUMBER OF SEQUENCES: 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: LAHIVE & COOKFIELD 

(B) STREET: 60 State Street\ suite 510 

(C) CITY: Boston 

(D) STATE: Massachusetts 

(E) COUNTRY: USA 

(F) ZIP: 02109-1875 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS -DOS^ 

(D) SOFTWARE: ASCII Text 



(vi) CURRENT APPLICATION DATA: 
(A) APPLICATION NUMBER: 
-(B) FILING DATE: 

(vi) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: US 08/205,697 

(B) FILING DATE: 02 -Mar- 1994 

(viii) ATTORNEY/ AGENT INFORMATION: 

(A) NAME: Mandragouras , Amy E. 

(B) REGISTRATION NUMBER: 36,207 

(C) REFERENCE/DOCKET NUMBER: BWI-12 0CPPC 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: (617)227-7400 

(B) TELEFAX: (617)227-5941 



(2) INFORMATION FOR SEQ ID NO : 1 : 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1888 base pairs 



WO 95/23859 



Q 




■46- 



(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGy\ linear 

(ii) MOLECULE TYPE; \;DNA 



PCT/DS95/02576 



10 



(ix) FEATURE : 

(A) NAME/KEY : CDs\ 

(B) LOCATION: 249. \. 1208 



15 




40 



45 



50 



55 



(xi) SEQUENCE DESCRIPTION :\ SEQ ID NO:l: 

GAGTTTTATA CCTCAATAGA CTCTTACTAG TTTCTCTTTT TCAGGTTGTG AAACTCAACC 

TTCAAAGACA CTCTGTTCCA TTTCTGTGGA WaATAGGAT CATCTTTAGC ATCTGCCGGG 

TGGATGCCAT CCAGGCTTCT TTTTCTACAT CTCTGTTTCT CGATTTTTGT GAGCCTAGGA 

GGTGCCTAAG CTCCATTGGC TCTAGATTCC TGGGTTTCCC CATCATGTTC TCCAAAGCAT 

CTGAAGCT ATG GCT TGC AAT TGT CAG TTG ATG CAG GAT ACA CCA CTC CTC 
Met Ala Cys Asn Cys. Gin Leu MeV Gin Asp Thr Pro Leu Leu 
1 5 x 



10 



AAG TTT CCA TGT CCA AGG CTC AAT CTT CTC tW GTG CTG CTG ATT CGT 
Lys Phe Pro Cys Pro Arg Leu Asn Leu Leu Ph V e Val Leu Leu He Ara 

20 2s\ 3 = 



\ 



CTT TCA CAA GTG TCT TCA GAT GTT GAT GAA CAA Wg TCC AAG TCA GTG 
Leu Ser Gin Val Ser Ser Asp Val Asp Glu Gin lW Ser Lys Ser vlt 

35 40 \ 45 

AAA GAT AAG GTA TTG CTG CCT TGC CGT TAG AAC TCtXcCT CAT GAA GAT 
Lys Asp Lys Val Leu Leu Pro Cys Arg Tyr Asn Ser Wo His Glu Asp 
50 55 \ go 

GAG TCT GAA GAC CGA ATC TAC TGG CAA AAA CAT GAC aL GTG GTG CTG 
Glu Ser Glu Asp Arg He Tyr Trp Gin Lys His Asp Lys, Val Val Leu 
65 70 75 \ 

TCT GTC ATT GCT GGG AAA CTA AAA GTG TGG CCC GAG TAT k G AAC CGG 
Ser Val He Ala Gly Lys Leu Lys Val Trp Pro Glu Tyr L^s Asn Arg 
80 85 90 \ 

ACT TTA TAT GAC AAC ACT ACC TAC TCT CTT ATC ATC CTG GGcVcTG GTC 
Thr Leu Tyr Asp Asn Thr Thr Tyr Ser Leu He He Leu Gly U Val 
5 100 105 \ 110 



CTT TCA GAC CGG. GGC ACA TAC AGC TGT GTC GTT CAA AAG AAG GAA. AGA 
Leu Ser. Asp Arg Gly Thr Tyr Ser Cys Val Val Gin Lys Lys GlA A^g 
115 120 125 ^ 



5 \ 



GGA ACQ TAT GAA GTT AAA CAC TTG GCT TTA GTA AAG TTG TCC ATC AAA 
Gly Thr Tyr Glu Val Lys His Leu Ala Leu Val Lys Leu Ser lie ^ 
130 135 ~ 140 



60 
120 
180 
240 
290 

338 

386 

434 

482 

530 

5 78 

626 



674 
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GCT GAC TTC TCT ACC CCC AAC ATA ACT GAG TCT GGA AAC CCA TCT GCA 722 
Ala Asp Phe Ser Thr Pro\Asn lie Thr Glu Ser Gly Asn Pro Ser Ala 
145 \ ISO 155 



GAC ACT AAA AGG ATT ACC TgV TTT GCT TCC GGG GGT TTC CCA AAG CCT 
Asp Thr Lys Arg lie Thr Cys\phe Ala Ser Gly Gly Phe Pro Lys Pro 
160 165 \ 170 



770 



CGC TTC TCT TGG TTG GAA AAT GGA AGA GAA TTA CCT GGC ATC AAT ACG 818 
Arg Phe Ser Trp Leu Glu Asn Gly. Arg Glu Leu Pro Gly He Asn Thr 
175 180 \ 185 190 

ACA ATT TCC CAG GAT CCT GAA TCT GAA TTG TAC ACC ATT AGT AGC CAA 866 
Thr He Ser Gin Asp Pro Glu Ser GluLeu Tyr Thr He Ser Ser Gin 
195 \200 205 

CTA GAT TTC AAT ACG ACT CGC AAC CAC aV:C ATT AAG TGT CTC ATT AAA 914 
Leu Asp Phe Asn Thr Thr Arg Asn His ThV He Lys Cys Leu He Lys 
210 215 \ 220 

TAT GGA GAT GCT CAC GTG TCA GAG GAC TTC ACC TGG GAA AAA CCC CCA 962 
Tyr Gly Asp Ala His Val Ser Glu Asp Phe Thr Trp Glu Lys Pro Pro 
225 230 \ 235 

GAA GAC CCT CCT GAT AGC AAG AAC ACA CTT GTG CTC TTT GGG GCA GGA 1010 
Glu Asp Pro Pro Asp Ser Lys Asn Thr Leu Val lW Phe Gly Ala Gly 
240 245 250 

TTC GGC GCA GTA ATA ACA GTC GTC GTC ATC GTT GTcAaTC ATC AAA TGC 1058 
Phe Gly Ala Val He Thr Val Val Val He Val Val lie He Lys Cvs 
255 260 265 Y 270 

TTC TGT AAG CAC GGT CTC ATC TAC CAT TTG CAA CTG ACG TCT TCT GCA 1106 
Phe Cys Lys His Gly Leu He Tyr His Leu Gin Leu Thr\Ser Ser Ala 
275 280 \ 285 

AAG GAC TTC AGA AAC CTA GCA CTA CCC TGG CTC TGC AAA CAC GGT TCT 1154 
Lys Asp Phe Arg Asn Leu Ala Leu Pro Trp Leu Cys Lys His\ Gly Ser 
290 295 300 \ 

CTA GGT GAA GCC TCT GCA GTG ATT TGC AGA AGT ACT CAG ACG AAT GAA 1202 
Leu Gly Glu Ala Ser Ala Val He Cys Arg Ser Thr Gin Thr Asn Glu 
305 310 315 \ 

CCA CAG TAGTTCTGCT GTTTCTGAGG ACGTAGTTTA GAGACTGAAT TCTTTGGAAA 12 5 8 

Pro Gin V 

\ 

\ 

GGACATAGGG ACAGTTTGCA CATTTGCTTG CACATCACAC ACACACACAC ACACACACAC 1318 

ACACACACAC ACACACACAC ACACACACAC ACACACACAC TCTCTCTCTC TCTCTCTCTG 1378 
GATACCTTAG GATAGGGTTC TACCCTGTTG CTCAGTGACA AAGAATCACT CTGTGGCGGA^ 1438 

GGCAGGCTTC AAGCTTGCAG CAATCCTCCT GCACCAGTTT CCTGAGTGCC AGACTTCCAG \ 1498 

GTGTAAGCTA TGGCACTTAG CAGAACACTA GCTGAATCAA TGAAGACACT GAGGTTCCAA ' 1558 

GAGGGAACCT GAATTATGAA GGTGAGTCAG AATCCAGATT TCCTGGCTCT ACCACTCTTA \.618 
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ACCTGTATCT GTTAGACCCC AAGCTCTGAG CTCATAGACA AGCTAATTTA AAATGCTTTT 1678 
TAATAAGCAG AAGGCTCAGT TAGTACOGGG TTCAGGATAC TGCTTACTGG CAATATTTGA l 738 
CTAGCCTCTA TTTTGTTTGT TTTTTAAAGG CCTACTGACT GTAGTGTAAT TTGTAGGAAA 1798 



CATGTTGCTA TGTATACCCA TTTGAGGGTA ATAAAAATGT TGGTAATTTT CAGCCAGCAC 1858 



TTTCCAGGTA TTTCCCTTTT TATCCTTCAT 



(2) INFORMATION FOR SEQ ID NO:2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 320 amino aciks 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: X 2: 

Met Ala Cys Asn Cys Gin Leu Met Gin Asp Thr Pro Leu Leu Lys Phe 
1 5 10 \ 15 

Pro Cys Pro Arg Leu Asn Leu Leu Phe Val Leu Le\ He Arg Leu Ser 
20 25 V 30 

Gin Val Ser Ser Asp Val Asp Glu Gin Leu Ser Lys Ser Val Lvs Asd 
35 40 45 

Lys Val Leu Leu Pro Cys Arg Tyr Asn Ser" Pro His GluVsp Glu Ser 
50 55 60 \ 

Glu Asp Arg He Tyr Trp Gin Lys His Asp Lys Val Val Leu Ser Val 
65 70 '75 \ 80 

He Ala Gly Lys Leu Lys Val Trp Pro Glu Tyr Lys Asn Arg Thr Leu 
85 90 95 

Tyr Asp Asn Thr Thr Tyr Ser Leu He He Leu Gly Leu Val Leu Ser 
100 105 110 



Asp Arg Gly Thr Tyr Ser Cys Val Val Gin Lys Lys Glu Arg Gly Thr 

115 120 125 \ 

Tyr Glu Val Lys His Leu Ala Leu Val Lys Leu Ser He Lys Ala Asp 

130 135 140 



Phe Ser Thr- Pro Asn He Thr Glu Ser Gly Asn Pro Ser Ala Asp Thr 

- . 160 



145 150 155 



Lys Arg He Thr Cys Phe Ala Ser Gly Gly Phe Pro Lys Pro Arg Phe 
165 170 175 

Ser Trp Leu Glu Asn Gly Arg Glu Leu Pro Gly He Asn Thr Thr He 

180 - leg lgo 



1888 
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10 



15 



Ser Gin Asp Pro Glu Sefc^lu Leu Tyr Thr lie Ser Ser Gin Leu Asp 
195 200 205 

Phe Asn Thr Thr Arg Asn HisNtfhr lie Lys Cys Leu lie Lys Tyr Gly 
210 215 \ 220 

Asp Ala His Val Ser Glu Asp Phe, Thr Trp Glu Lys Pro Pro Glu Asp 
225 230 \ 235 240 



Pro Pro Asp Ser Lys Asn Thr Leu Vial Leu Phe Gly Ala Gly Phe Gly 
245 \ 250 255 



ValXva 



Ala Val He Thr Val Val Val He Val\Val He He Lys Cys Phe Cys 
260 265 \ 270 

Lys His Gly Leu He Tyr His Leu Gin Leu Thr Ser Ser Ala Lys Asp 
275 280 \ 285 

Phe Arg Asn Leu Ala Leu Pro Trp Leu Cys\Lys His Gly Ser Leu Gly 
290 295 \ 300 

Glu Ala Ser Ala Val He Cys Arg Ser Thr G^n Thr Asn Glu Pro Gin 

305 310 3lk 320 



35 



(2) INFORMATION FOR SEQ ID NO : 3 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 516 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



40 



(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 249.. 1166 



45 



50 



55 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 3 : 
GAGTTTTATA CCTCAATAGA CTCTTACTAG TTTCTCTTTT TCAGGTTGTG AAACTCAACC 



TTCAAAGACA CTCTGTTCCA TTTCTGTGGA CTAATAGGAT CATCTTTAGC ATCTGGCGGG 

TGGATGCCAT CCAGGCTTCT TTTTCTACAT CTCTGTTTCT CGATTTTTGT GAGCCT^GGA 

GGTGCCTAAG CTCCATTGGC TCTAGATTCC TGGCTTTCCC CATCATGTTC TCCAAAGCAT 

CTGAAGCT ATG GCT TGC AAT TGT CAG TTG ATG CAG GAT ACA CCA CTC CTC^ 
Met Ala Cys Asn Cys Gin Leu Met Gin Asp Thr Pro Leu Leu 
1 5 10 

AAG TTT CCA TGT CCA AGG CTC AAT CTT CTC TTT GTG CTG CTG AAT CGT 
Lys Phe Pro Cys Pro Arg Leu Asn Leu Leu Phe Val Leu Leu Asn Arg 
15 20 25 30 



60 
120 
18 0 
240 
290 

338 



WO 95*23859 
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CTT TCA CAA GTG 
Leu Ser Gin Val 



AAA GAT AAG GTA 
Lys Asp Lys Val 
50 

GAG TCT GAA GAC 
Glu Ser Glu Asp 
65 

TCT GTC ATT GCT 
Ser Val lie Ala 
80 

ACT TTA TAT GAC 
Thr Leu Tyr Asp 
95 

CTT TCA GAC CGG 
Leu Ser Asp Arg 



tct tca Vat gtt 

Ser Ser Asr> Val 
35 \ 



TTG CTG CCT T>GC 
Leu Leu Pro Cy v 



GGA ACG 
Gly Thr 



TAT GAA 
Tyr Glu 
130 



CGA ATC TAC TGG 
Arg lie Tyr Trp 
70 

GGG AAA CTA AAA 
Gly Lys Leu Lys 
85 

AAC ACT ACC TAC 
Asn Thr Thr Tyr 
100 

GGC ACA TAC AGC 
Gly Thr Tyr Ser 
115 

GTT AAA CAC TTG 
Val Lys His Leu 



-50- 

GAT GAA CAA CTG 
Asp Glu Gin Leu 
40 

CGT TAC AAC TCT 
Arg Tyr Asn Ser 
55 

AAA CAT GAC 
Gioi Lys His Asp 
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GTG TCG CCC GAG 
Val Trx> Pro Glu 
90 



1 ^P 



TCC AAG TCA GTG 
Ser Lys Ser Val 
45 

CCT CAT GAA GAT 
Pro His Glu Asp 
60 

AAA GTG GTG CTG 
Lys Val Val Leu 
75 

TAT AAG AAC CGG 
Tyr Lys Asn Arg 



TCT CTT ATC ATC 
Ser Leu lie He 
105 



TGT GTC GTT CAA 
Cys Val Val G\n 
120 



GCT TTA GTA AAG 
Ala Leu Val Lys 
135 



CTG GGC 
Leu Gly 



AAG AAG 
Lys Lys 



TTG TCC 
l)eu Ser 



CTG GTC 
Leu Val 
110 

GAA AGA 
Glu Arg 
125 

ATC AAA 
He Lys 



386 



434 



482 



530 



578 



626 



674 



GCT GAC TTC TCT ACC CCC AAC ATA 
Ala Asp Phe Ser Thr Pro Asn He 
145 iso 



ACT GAG TCT GGA 
Thr Glu Ser Gly 



AAC >CCA 
Asn Pro 
155 



TCT GCA 
Ser Ala 



722 



GAC ACT AAA AGG ATT ACC TGC TTT 
Asp Thr Lys Arg He Thr Cys Phe 
160 165 



GCT TCC 
Ala Ser 



GGG GGT 
Gly Gly 
170 



TTC CCA 
Phe Pro 



^AAG CCT 
Lys Pro 



770 



CGC TTC 
Arg Phe 
175 

ACA ATT 
Thr He 



TCT TGG 
Ser Trp 



TCC CAG 
Ser Gin 



CTA GAT 
Leu Asp 

TAT GGA 
Tyr Gly 



GAA GAC 
Glu Asp 
240 

TTC GGC 
Phe Gly 
255 



TTC AAT 
Phe Asn 
210 

GAT GCT 
Asp Ala 

225 . 

CCT CCT 
Pro . Pro 



TTG GAA AAT GGA 
Leu Glu Asn Gly 
180 

GAT CCT GAA TCT 
Asp Pro Glu Ser 
195 

ACG ACT CGC AAC 
Thr Thr Arg Asn 



AGA GAA 
Arg Glu 



GCA GTA 
Ala Val 



CAC GTG TCA GAG 
His Val Ser Glu 
230 

GAT AGC AAG. AAC. 
Asp Ser Lys Asn 
245 

ATA ACA GTC GTC 
He Thr Val Val 
260 



GAA TTG 
Glu Leu 
200 

CAC ACC 
His Thr 
215 

GAC TTC 
Asp Phe 



TTA CCT 
Leu Pro 
185 

TAC ACC 
Tyr Thr 



GGC ATC 
Gly He 



AAT\ ACG 
Asn \rhr 
190 



ATT AGT 
He Ser 



ATT AAG 
He Lys 



ACC TGG 
Thr Trp 



ACA CTT GTG CTC 
Thr Leu Val Leu 
250 

GTC ATC GTT GTC 
Val He Val Val 
265 



TGT CTC 
Cys Leu 
220 

GAA AAA 
Glu Lys 
235 

TTT GGG 
Phe Gly 



AGC CriA 
Ser Gin- 
205 



ATT AAA 
He Lys 



CCC CCA 
Pro Pro 



GCA GGA 
Ala Gly 



ATC ATC AAA TGC 
He He Lys Cys 
270 



818 



866 



914 



962 



1010 



1058) 
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d 
HI 
HI 
Hi 



10 



15 



20 



25 



a 30 

ffl 



35 



40 



45 



50 



55 



TTC TGT AAG CAC AGA AGC *GT TTC AGA - AGA AAT GAG : GCA AGC AGA GAA 
Phe Cys Lys His Arg Ser cVs Phe Arg Arg Asn Glu Ala Ser Arg Glu 
275 \ 280 285 

ACA AAC AAC AGC CTT ACC TTC^GGG CCT GAA GAA GCA TTA GCT GAA CAG 
Thr Asn Asn Ser Leu Thr Phe dly Pro Glu Glu Ala Leu Ala Glu Gin 
290 \ 295 300 



ACC GTC TTC CTT TAGTTCTTCT CTGTC 
Thr Val Phe Leu 
305 



1CATGT GGGATACATG GTATTATGTG 



GCTCATGAGG TACAATCTTT CTTTCAGCAC CG^GCTAGCT GATCTTTCGG ACAACTTGAC 
ACAAGATAGA GTTAACTGGG AAGAGAAAGC CTTGJ&ATGAG GATTTCTTTC CATCAGGAAG 
CTACGGGCAA GTTTGCTGGG CCTTTGATTG CTTGATgW GAAGTGGAAA GGCTGAGCCC 
ACTGTGGGTG GTGCTAGCCC TGGGCAGGGG CAGCTGACcIs TGGGTGGTAT AAGAAAAAGA 
GCTGTCACTA AAAGGAGAGG TGCCTAGTCT TACTGCAACT -fiGATATGTCA TGTTTGGTTG 
GTGTCTGTGG GAGGCCTGCC CTTTTCTGAA GAGAAGTGGT GGGAGAGTGG ATGGGGTGGG 
GGCAGAGGAA AAGTGGGGGA GAGGGCCTGG GAGGAGAGGA GGGAGteGGGA CGGGGTGGGG 
GTGGGGAAAA CTATGGTTGG GATGTAAAAA CGGATAATAA TATAAATATT AAATAAAAAG 
AGAGTATTGA GCGGTCTCAT CTACCATTTG CAACTGACCT CTTCTGCAA^. GGACTTCAGA 
AACCTAGCAC TACCCTGGCT CTGCAAACAC GGTTCTCTAG GTGAAGCCTC TGCAGTGATT 
TGCAGAAGTA CTCAGACGAA TGAACCACAG TAGTTCTGCT GTTTCTGAGG ACgVaGTTTA 
GAGACTGAAT TCTTTGGAAA GGACATAGGG ACAGTTTGCA CATTTGCTTG CACATCACAC 
ACACACACAC ACACACACAC ACACACACAC ACACACACAC ACACACACAC ACACACA^CAC 
TCTCTCTCTC TCTCTCTCTC GATACCTTAG GATAGGGTTC TACCCTGTTG CTCAGTGAC 
AAGAATCACT CTGTGGCGGA GGCAGGCTTC AAGCTTGCAG CAATCCTCCT GCACCAGTTT^ 
CCTGAGTGCC AGACTTCCAG GTGTAAGCTA TGGCACTTAG CAGAACACTA GCTGAATCAA 
TGAAGACACT GAGGTTCCAA GAGGGAACCT GAATTATGAA GGTGAGTCAG AATCCAGATT 
TCCTGGCTCT ACCACTCTTA ACCTGTATCT GTTAGACCCC AAGCTCTGAG CTCATAGACA 
AGCTAATTTA AAATGCTTTT TAATAAGCAG AAGGCTCAGT TAGTACGGGG TTCAGGATAC 
TGCTTACTGG CAATATTTGA CTAGCCTCTA TTTTGTTTGT TTTTTAAAGG CCTACTGACT 
GTAGTGTAAT TTGTAGGAAA CATGTTGCTA TGTATACCCA TTTGAGGGTA ATAAAAATGT 
TGGTAATTTT CAGCCAGCAC TTTCCAGGTA TTTCCCTTTT TATCCTTCAT 



1106. 

1154 

1206 

1266 

1326 

1386 

1446 

1506 

1566 

1626 

1686 

1746 

1806 

1866 

1926 

1986 

2046 

2106 

2166 
2226 

22 l e6 

234( 

2406 

2466 

2516 



(2) INFORMATION FOR SEQ ID NO : 4 
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( i ) SEQUENCE CHARACTERISTICS : \ 

(A) LENGTH: 818 baW pairs 

(B) TYPE: nucleic Acid 

(C) STRANDEDNESS : cfouble 

(D) TOPOLOGY: linear* 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1.. 13 8 




(Xi) SEQUENCE DESCRIPTION: SEQ ID 

2fv S tF ^ CTG ACC TCT \ TCT GCA AAG GAC TTC AGA 

Gly Uu He Tyr Hxs L eu Gin Leu Tnr Ser \er Ala Lys Asp £e £g 

5 10 \ 15 

AAC CTA GCA CTA CCC TGG CTC TGC AAA CAC G G \ TCT CTA GGT raa nnr* 
Asn L eu Ala L eu Pro Trp ,eu Cys Lys „ is aly \JZ ^ Ty ^ £ 

25 \ 30 

HI S£ SI? ACT ACG ^ T G V CCA «G 

Ser Ala Val He Cys Arg Ser Thr Gin Thr Asn Gli Pro Gin 

35 40 \45 

TAGTTCTGCT GTTTCTGAGG ACGTAGTTTA GAGACTGAAT TCTTTGGAAA GGACATAGGG 
ACAGTTTGCA CATTTGCTTG CACATCACAC ACACACACAC ACACaIcAC ACACACACAC 
ACACACACAC ACACACACAC ACACACACAC TCTCTCTCTC TCTCTCTCTC GATACCTTAG 
GATAGGGTTC TACCCTGTTG CTCAGTGACA AAGAATCACT CTGTGGCGg\ GGCAGGCTTC 
AAGCTTGCAG CAATCCTCCT GCACCAGTTT CCTGAGTGCC AGAC TOC CAg\tGTAAGCTA 
TGGCACTTAG CAGAACACTA GCTGAATCAA TGAAGACACT GAGGTTCCAA G^GGGAACCT 
GAATTATGAA GGTGAGTCAG AATCCAGATT TCCTGGCTCT ACCACTCTTA ACc\ G TATCT 
GTTAGACCCC AAGCTCTGAG CTCATAGACA AGCTAATTTA AAATGCTTTT TAAtAgCAG 
AAGGCTCAGT TAGTACGGGG TTCAGGATAC TGCTTACTGG CAATATTTGA CTAGCc\ C TA 
TTTTGTTTGT TTTTTAAAGG CCTACTGACT GTAGTGTAAT TTGTAGGAAA CATGTTgL 
TGTATACCCA TTTGAGGGTA ATAAAAATGT TGGTAATTTT CAGCCAGCAC TTTCCAGgI 
TTTCCCTTTT TATCCTTCAT 

(2) INFORMATION FOR SEQ ID NO : 5 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 46 amino acids 

(B) TYPE: amino acid 



48 

96 

138 

198 

258 

318 

378 

438 

498 

558 

618 

678 

738 

798 

818 
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20 



fy 25 



i ri 



30 




40 



45 



50 



55 
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(D) TOPOLOO&: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPt\oN: SEQ ID NO: 5; 

Gly Leu He Tyr His Leu Gin Le\ Thr Ser Ser Ala Lys Asp Phe Afg 
1 5 \ io 15 

Asn Leu Ala Leu Pro Trp Leu Cys £ys His Gly Ser Leu Gly Glu Ala 
20 is 30 

Ser Ala Val lie Cys Arg Ser Thr Gln^Thr Asn Glu Pro Gin 
35 40 \ 45 



(2) INFORMATION FOR SEQ ID NO : 6 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1753 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 6 : 
GTTTTAGTAA CCAGAGG CCG CAAGAAGAGA TCACTTGTAT 
GCTTTTTAAG ACAAAAGAAA AAGAATCTTC TTCAACAAGT 
TATCATGCTA TGGGACACCT TAGTAGAACA CGCTATCTCC 
TTGTTGTTGT TGTTGTTGTT GTTGTTAAAG ACAGGGTCTC 
AAACTTTCAG TGTAACCCAA GATAATCTGG AACTCCCGAC 
AGTGCAGGAC ACTGTTTATA CCGTGCTGGG GAATTGAACT 
CTAAGCATTC T AC CG AC C AA GTCCCATGCC CAGTCCCTAA 
TTAAACATAC AT AC AAT CAT AACTTGCCCT CAGAGCAGTC 
AAGGCTGCGG CATTCCAACA CTGTTAGAAA AACAC CATCA 
GATGCAAACA TTTTTGTAGG GCGAAGTTGA GGTTTTTCTA 
AAGTCTCTTC AAGCTAACTG GTTGGCTAAG GGGTATCTCT 
GTCAGG CCAG TTGTAGGCAT GATGTCAGGT CTCCCTCCCT 
TTCTTTCTTT CTTTTTTTCT TTCTTTCTTA CTTTCTTACT 
GGTTTTTCGA GACAGGGTTT CTTTGTATAG CCCTGGCTGT 
CCAGGCTGGC CTCGAACTCA GAAATCTGCC TCTGCCTTTA 
AAAGGTGTGC ACCACCATGC CCGGCTGGGA TGTCATTCGT 



ATACACGGGC 
AAGT^AATGC 
AGCCTTATCA 

\ 

ATATATGCGA 
TCCTCTGCTO 
CAGAGCACCC 
CTCCCCAACT 
TCCTGGGGTC 
GGATTCTTTT 
ATCAAGAAAA 
CCAAAAGAAG 
TTCTTTCTTT 
TTCTTTCTTT 
CCTGGAACTC 
CCTCCTGAGT 
TTT CATTTCT 



CCCATCTTTT 
ATTTACTATT 
TATGCATATT 
GGCTGGTCCC 
CCACCTCTCC 
TGCATGTCAG 
TCACTGCTTT 

\ . 

TCTTATTCTC 
GTGTTTCCTA 

\ 

TGCCGGTAAC 

\ 

AGATCCACAT 

\ 

CTTTCTTTTT 

- \ 

TCTGTTTTTT \ 

\\ 

GCTCTGTAGA 
GCTGGGAATT 
CAATTTTGAT 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
72 0 
780 
840 
900 
960 
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AGTTTATGGA AGAAAAAAGA aWgATAGAC AAGCCTCTTC ATGTAATACC CCATAGTCTC 
AATAAGTGGT GTTCGTAACG TCgWtCTCT TTCCTTACCT TTTACTGGTA GATTTCTCGG 
TTGATTGATG TCCCTGTAGG ACTTA>TGGG TTTAAGATTC TTGGTTTCCT GTTTTAAGAT 
ATAAAGAAAC CATTTCCTAA CTAAAACACT GCCTTGGACA AATATACTTT TGGCAGTCAC 
TCTGTGTCCA GAATGGAATT TAAGCTTTck TGGCCTAGCT GCTAGTGAAG GTTCTTTGCT 
TTTTTTTGGC TGTTGTATGT GAAATGGGGT TGGGTGGGAA CCACCTCACT GTGTTCTAGT 
GTTAGTCACC CCACCCCCGC AAGCAGAATC CTTTTACCCA GCTTTTTCAC CCAGCTGTGC 
TCACCCGGTG CTCAGAACAG GCCTGGACAA GTCAGCTCCC CTAGAGTTCT GGGGACCTTT 
GAGTTGCCCT CATGGCCACA CCCTGATTCA GAACTCTCAC TCTGTCGTAA GATAGAGCTA 1500 
CTGGGGAGTT TTATACCTCA ATAGACTCTT ACTAGTTTCT CTTTTTCAGG TTGTGAAACT 1560 
CAACCTTCAA AGACACTCTG TTCCATTTCT GTGGACTAaV AGGATCATCT TTAGCATCTG 1620 
CCGGGTGGAT GCCATCCAGG CTTCTTTTTC TACATCTCTG TTTCTCGATT TTTGTGAGCC 1680 
TAGGAGGTGC CTAAGCTCCA TTGGCTCTAG ATTCCTGGCT Tt'gCCCATCA TGTTCTCCAA 1740 
AGCATCTGAA GCT \ 

\ 1753 
(2) INFORMATION FOR SEQ ID NO: 7: \ 



\ 

V 

\ 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 158 base pairs 

(B) TYPE: nucleic acid \ 

(C) STRANDEDNESS : double \ 

(D) TOPOLOGY: linear ^ 

(ii) MOLECULE TYPE: genomic DNA 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 7 : 



\ 



\ 



1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 



\ 

TGTCCAGGCA GAGCTAGTGG CTGCCCCTAG CGCTTCCTCT TCTTTGATAC CCCAA^GTCT 
GAGTTTATTA CACATCCTTG GTGACCAAAT CACATGGGAG CTTCCTCCGA GGTCTT A \ta 
AAGGGAAGTT GGAAAGGGGA AATTCCTGCC CCCCTGCC 

(2) INFORMATION FOR SEQ ID NO : 8 : ^ 

(i) SEQUENCE CHARACTERISTICS: \ 

(A) LENGTH: 1398 base pairs \ 

(B) TYPE: nucleic "acid \ 

(C) STRANDEDNESS: double \ 

(D) TOPOLOGY: linear \ 



60 
120 
158 



(ii) MOLECULE TYPE: CDNA \ 

(ix) FEATURE: 

(A) NAME /KEY : CDS 



\ 



WO 95/23859 PCT/US95/02576 

•• -55 - . 

(B) LOCATION: 1249 . . 848 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

GAGTTTTATA CCTCAATAGA CTCTTACTAG TTTCTCTTTT TCAGGTTGTG AAACTCAACC 

TTCAAAGACA CTCTGTTCCA TTTCTGTGGA\CTAATAGGAT CATCTTTAGC ATCTGCCGGG 

TGGATGCCAT CCAGGCTT.CT TTTTCTACAT CTCTGTTTCT CGATTTTTGT GAGCCTAGGA 

GGTGCCTAAG CTCCATTGGC TCTAGATTCC TGGCTTTCCC CATCATGTTC TC CAAAG CAT 240 

CTGAAGCT ATG GCT TGC AAT TGT CAG TTG AtG CAG GAT ACA CCA CTC CTC 290 
15 Met °y s Cys Gin Leu M^t Gin Asp Thr Pro Leu Leu 

1 5 \ 10 

AAG TTT CCA TGT CCA AGG CTC AAT CTT CTC TTT GTG CTG CTG ATT CGT 338 
Lys Phe Pro Cys Pro Arg Leu Asn Leu Leu Pha .Val Leu Leu lie Arg 
Q 20 15 20 25\ 30 

CD \ 

!% . CTT TCA CAA GTG TCT TCA GCT GAC TTC TCT ACC CC.C AAC ATA ACT GAG 386 

— Leu Ser Gin Val Ser Ser Ala Asp Phe Ser Thr Pro. Asn He Thr Glu 



10 



ru 25 35 40 \ 45 

Lfi \ 

£j TCT GGA AAC CCA TCT GCA GAC ACT AAA AGG ATT ACC TGC TTT GCT TCC 

Ser Gly Asn Pro Ser Ala Asp Thr Lys Arg He Thr CyK Phe Ala Ser 
50 55 V 



O)0 30 GGG GGT TTC CCA AAG CCT CGC TTC TCT TGG TGG GAA AAT GGA AGA GAA 482 
G1 y Gly Phe Pro Lys Pro Arg Phe Ser Trp Trp Glu Asn Gly Arg Glu 

m 65 70 75 \ 

TTA CCT GGC ATC AAT ACG ACA ATT TCC CAG GAT CCT GAA TCT GAA TTG 530 
JJ] Leu Pro Gly He Asn Thr Thr He Ser Gin Asp Pro Glu Ser cicu Leu 

80 85 90 \ 

TAC ACC ATT AGT AGC CAA CTA GAT TTC AAT ACG ACT CGC AAC CAC ACC 



\^60 



50 



60 
120 
180 



626 



674 



Tyr Thr He Ser Ser Gin Leu Asp Phe Asn Thr Thr Arg Asn His Thr ^ 
4U 95 100 105 

ATT AAG TGT CTC ATT AAA TAT GGA GAT GCT CAC GTG TCA GAG GAC TTC 
He Lys Cys Leu He Lys Tyr Gly Asp Ala His Val Ser Glu Asp Phe 
45 115 120 125 

ACC TGG GAA AAA CCC CCA GAA GAC CCT CCT GAT AGC AAG AAC ACA CTT 
Thr Trp Glu Lys Pro Pro Glu Asp Pro Pro Asp Ser Lys Asn Thr Leu 
130 135 140 

GTG CTC TTT GGG GCA GGA TTC GGC GCA GTA ATA ACA GTC GTC GTC ATC 
Val Leu Phe Gly Ala Gly Phe Gly Ala Val He Thr Val Val Val He 
145 - 150 155 

GTT GTC ATC ATC AAA TGC TTC TGT AAG CAC AGA AGC TGT TTC AGA AGA 770 
Val val lie He Lys Cys Phe Cys Lys His Arg Ser Cys Phe Arg Ara 
160 165 170 





WO 95/23859 < ^ Qfc PCT/US95/02576 

•■ : ! V- -56- 

AAT GAG GCA AGC AGA GAA Ac\ AAC AAC AGC CTT ACC TTC GGG CCT GAA 
Asn Glu Ala Ser Arg Glu ThrNAsn Asn Ser Leu Thr Phe Gly Pro Glu 
175 180 V 185 190 

GAA GCA TTA GCT GAA CAG ACC GTC\ TTC CTT TAGTTCTTCT CTGTCCATGT 
Glu Ala Leu Ala Glu Gin Thr Val Vhe Leu 
195 \ 200 

GGGATACATG GTATTATGTG GCTCATGAGG TaCAATCTTT CTTTCAGCAC CGTGCTAGCT 



GATCTTTCGG ACAACTTGAC ACAAGATAGA GTTAACTGGG AAGAGAAAGC CTTGAATGAG 
GATTTCTTTC CATCAGGAAG CTACGGGCAA GTTTGCTGGG CCTTTGATTG CTTGATGACT 

GAAGTGGAAA GGCTGAGCCC ACTGTGGGTG GTGCTAGGCC TGGGCAGGGG CAGGTGACCC 

V. 

TGGGTGGTAT AAGAAAAAGA GCTGTCACTA AAAGGAGAGG TGCCTAGTCT TACTGCAACT 

TGATATGTCA TGTTTGGTTG GTGTCTGTGG GAGGCCTGCc\tTTTCTGAA GAGAAGTGGT 

\ 

GGGAGAGTGG ATGGGGTGGG GGCAGAGGAA AAGTGGGGGA GAGGGCCTGG GAGGAGAGGA 12 8 8 

GGGAGGGGGA CGGGGTGGGG GTGGGGAAAA CTATGGTTGG GATGTAAAAA CGGATAATAA 
TATAAATATT AAATAAAAAG AGAGTATTGA GCAAAAAAAA AAAAAAAAAA 



(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 00 amino acids 
<B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

Met Ala Cys Asn Cys Gin Leu Met Gin Asp Thr Pro Leu Leu Lys Phe 
15 10 15 \. 

Pro Cys Pro Arg Leu He Leu Leu Phe Val Leu Leu He Arg Leu Ser 
20 25 30 

Gin Val Ser Ser Ala Asp Phe Ser Thr Pro Asn He Thr Glu Ser Gly 
35 40 45 

Asn Pro Ser Ala Asp Thr Lys Arg He Thr Cys Phe Ala Ser Gly Glv 
50 55 60 

Phe Pro Lys. Pro Arg Phe Ser Trp Leu- Glu Asn Gly Arg Glu Leu Pro 
65 * 70 7-5 



\ 



80 



Gly He Asn Thr Thr : Ile Ser Gin Asp Pro Glu Ser Glu Leu Tyr Thr 

85 90 95 

He ser Ser Gin Leu Asp Phe Asn Thr Thr Arg Asn His Thr He Lvs 
100 105 110 



818 



868 



928 
988 
1048 
1108 
1168 
1228 



1348 
1398 



Jf=3 J 



a 

:.fi 

in 



10 



15 



20 



WO 95/23859 

PCT/US95/02576 

-U.v -57.-' — — 

Cys lieu lie Lys Tyr Gly Asp AlV His Val Ser Glu Asp Phe Thr Trp 
115 12o\ 125 

Glu Lys Pro Pro Glu Asp Pro Pro Asp Ser Lys Asn Thr Leu Val Leu 
130 135 \ .140 

Phe Gly Ala Gly Phe Gly Ala Val Ilk Thr Val Val Val He Val Val 
145 150 \ 155 160 

He He Lys Cys Phe Cys Lys His Arg S>*r Cys Phe Arg Arg Asn Glu 
165 175 

Ala Ser Arg Glu Thr Asn Asn Ser Leu ThrVPhe Gly Pro Glu Glu Ala 
180 185 \ 190 

Leu Ala Glu Gin Thr Val Phe Leu 
195 200 



(2) INFORMATION FOR SEQ ID NO: 10: 



(i) SEQUENCE CHARACTERISTICS: 
W (A) LENGTH: 1570 base pairs 

y (B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 
25 (D) TOPOLOGY: linear 



m 

lyl (ii) MOLECULE TYPE: cDNA 




30 (ix) FEATURE: 

\) (A) NAME/KEY: CDS 

(B) LOCATION: 249.. 890 

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10 




40 



45 



50 



55 



240 



GAGTTTTATA CCTCAATAGA CTCTTACTAG TTTCTCTTTT TCAGGTTGTG AMVCTCAACC 60 

TTCAAAGACA CTCTGTTCCA TTTCTGTGGA CTAATAGGAT CATCTTTAGC ATCTGCCGGG 120 

TGGATGCCAT CCAGGCTTCT TTTTCTACAT CTCTGTTTCT CGATTTTTGT GAGCOTAGGA 180 

GGTGCCTAAG CTCCATTGGC TCTAGATTCC TGGCTTTCCC CATCATGTTC TCCAAAGCAT 

CTGAAGCT ATG GCT TGC AAT TGT CAG TTG ATG CAG GAT ACA CCA CTC CTC 
Met Ala Cys Asn Cys Gin Leu Met Gin Asp Thr Pro Leu Leu 
15 io 

AAG TTT CCA TGT CCA AGG CTC AAT CTT CTC TTT- GTG CTG CTG ATT CGT \ 338 
Lys Phe Pro Cys Pro Arg Leu Asn Leu Leu Phe Val Leu Leu He Arg 
15 - 20 25 30 

CTT TCA CAA GTG TCT TCA GCT GAC TTC TCT ACC CCC AAC ATA ACT GAG \ 386 
Leu Ser Gin Val Ser Ser Ala Asp Phe Ser Thr Pro Asn lie Thr Glu 

35 40 45 

TCT GGA AAC CCA TCT GCA GAC ACT AAA AGG ATT ACC TGC TTT GCT TCC \ 4 34 

Ser Gly Asn Pro Ser Ala Asp Thr Lys Arg He Thr Cys Phe Ala Ser v 
50 55 60 V 



\ 



WO 95/23859 



-58- 



v: PCT/US95/02576 



GGG GGT TTC CCA AAG CCT 
Gly Gly Phe Pro Lys Pro 
65 



TTC TCT TGG TTG GAA AAT GGA AGA GAA 
Phe Ser Trp Leu Glu Asn Gly Arg Glu 
70 75 



TTA CCT GGC ATC AAT ACG ACA TCC CAG GAT CCT GAA TCT GAA TTG 

Leu Pro Gly lie Asn Thr Thr Ijte Ser Gin Asp Pro Glu Ser Glu Leu 
80 85 \ 90 

TAC ACC ATT AGT AGC CAA CTA GAT TTC AAT ACG ACT CGC AAC CAC ACC 
Tyr Thr He Ser Ser Gin Leu Asp I*he Asn Thr Thr Arg Asn His Thr 
95 100 \ 105 110 

ATT AAG TGT CTC ATT AAA TAT GGA GAT>pCT CAC GTG TCA GAG GAC TTC 
He Lys Cys Leu He Lys Tyr Gly Asp A£a His Val Ser Glu Asp Phe 
115 12,0 125 



L2X) 

:ct\g 



ACC TGG GAA AAA CCC CCA GAA GAC CCT CCtVgAT AGC AAG AAC ACA CTT 
Thr Trp Glu Lys Pro Pro Glu Asp Pro Pro 2\sp Ser Lys Asn Thr Leu 
130 135 \ 140 

GTG CTC TTT GGG GCA GGA TTC GGC GCA GTA AtA ACA GTC GTC GTC ATC 
Val Leu Phe Gly Ala Gly Phe Gly Ala Val He Vhr Val Val Val He 
145 150 V 155 

GTT GTC ATC ATC AAA TGC TTC TGT AAG CAC GGT CTCxATC TAC CAT TTG 
Val Val He He Lys Cys Phe Cys Lys His Gly LeuVle Tyr His Leu 
160 165 



170 ^ 



CAA CTG ACC TCT TCT GCA AAG GAC TTC AGA AAC CTA GCA CTA' CCC TGG 
Gin Leu Thr Ser Ser Ala Lys Asp Phe Arg Asn Leu Ala\Leu Pro Trp 
175 180 i 8 5 \ 190 



A 



CTC TGC AAA CAC GGT TCT CTA GGT GAA GCC TCT GCA GTG ATT TGC AGA 
Leu Cys Lys His Gly Ser Leu Gly Glu Ala Ser Ala Val IlAcys Arg 
195 200 \ 2 05 

\ 

AGT ACT CAG ACG AAT GAA CCA CAG TAGTTCTGCT GTTTCTGAGG ACGTAGTTTA 
Ser Thr Gin Thr Asn Glu Pro Gin 
210 



GAGACTGAAT TCTTTGGAAA GGACATAGGG ACAGTTTGCA CATTTGCTTG CACATCACAC 



?AC 



ACACACACAC ACACACACAC ACACACACAC ACACACACAC ACACACACAC ACACACACAC 
TCTCTCTCTC TCTCTCTCTC GATACCTTAG GATAGGGTTC TACCCTGTTG CTCAGTGACA 
AAG AAT CACT CTGTGGCGGA GGCAGGCTTC AAGCTTGCAG CAATCCTCCT GCACCAGTTT 
CCTGAGTGCC AG AC TT C CAG GTGTAAGCTA TGGCACTTAG CAGAACACTA GCTGAATCAA 
TGAAGACACT GAGGTTCCAA GAGGGAACCT GAATTATGAA GGTGAGTCAG AATCCAGATT 
TCCTGGCTCT ACCACTCTTA ACCTGTATCT GTTAGACCCC AAGCTCTGAG CTCATAGACA 
AGCTAATTTA AAATGCTTTT T AAT AAG CAG AAGGCTCAGT TAGTACGGGG TTCAGGATAC 



482 



530 



578 



626 



674 



722 



770 



818 



866 



920 




TGCTTACTGG CAATATTTGA CTAGCCTCTA TTTTGTTTGT TTTTTAAAGG CCTACTGACT 



14 6 



WO 95/2385? V ^1 PCI7US95/02576 

GTAGTGTAAT TTGTAGGAAA CATGTTGCTA TGTATACCCA TTTGAGGGTA ATAAAAATGT 1520 
TGGTAATTTT CAGCCAGCAC TTTCCAGGTA TTTCCCTTTT TATCCTTCAT 1570 

(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 214 a^ino acids 
10 (B) TYPE: amino acid 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: proteilA 

^ < xi ) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 

Met Ala Cys Asn Cys Gin Leu Met Gln\sp Thr Pro Leu Leu Lys Phe 
1 5 10 



15 



20 



Pro Cys Pro Arg Leu He Leu Leu Phe Val\Leu Leu He Arg Leu Ser 
y 20 25 \ 

SB \ 

Gin val ser Ser Ala Asp Phe Ser Thr Pro Asn He Thr Glu Ser Gly 
35 40 \ 45 



25 



\ ^ 

m Asn Pro Ser Ala Asp Thr Lys Arg He Thr Cys £he Ala Ser Gly Gly 

50 55 \ ■ y 

s V Phe Pro Lys Pro Arg Phe Ser Trp Leu Glu Asn GlyW Glu Leu Pro 
O 30 65 70 75 \ . . go 

jjj Gly He Asn Thr Thr He Ser Gin Asp Pro Glu Ser Glu\Leu Tyr Thr 

| 85 90 \ 95 

m 35 Ile Ser Ser Gln Leu Asp Phe Asn Thr Thr Arg Asn His Tnr He Lys 

ioo 105 110 y 

Cys Leu He Lys Tyr Gly Asp Ala His Val Ser Glu Asp Phe Thr Trp 
40 115 120 125 

Glu Lys Pro Pro Glu Asp Pro Pro Asp Ser Lys Asn Thr Leu Va\ Leu 
130 135 140 \ 

Phe Gly Ala Gly Phe Gly Ala Val He Thr Val Val Val He Val Val 
* 145 150 155 16 \ 0 

He He Lys Cys Phe Cys Lys His Gly Leu He Tyr His Leu Gin Leu^ 
I 65 170 175 

50 Thr Ser Ser Ala Lys Asp Phe Arg Asn Leu Ala Leu Pro Trp Leu Cys 

180 185 * 



190 



55 



Lys His Gly Ser Leu Gly Glu Ala Ser Ala Val He Cys Arg Ser Thr 
195 200 205 

Gin Thr Asn Glu Pro Gin 
210 



(2) INFORMATION FOR SEQ ID NO: 12: 



WO 95/23859 



a 



PCT/US95/02576 



-60 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 126L1 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESsSy double 

( D ) TOPOLOGY : 1 infe ar 

( i i ) MOLECULE TYPE : cDNA 



(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 194. .1135^ 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

AGNCCCNAGA TTATTTCTCC CTGTATAAGG GACGCGCAGG AGGCCTGGGG AGCGGACAAG 

GCTCCTTTTA CTTTTCTTCT TCTTCTATTT TTTTTACGTT CTATTTTTTT CTTCATGTTC 

CTGTGATCTT CGGGAATGCT GCTGTGCTTG TGTGTGTGGTl CCCTGAGCGC CGAGGTGGAG 

AGGCACTGGT GAC ATG TAT GTC ATC AAG ACA TGT GGA ACC TGC ACC ATG 
Met Tyr Val lie Lys Thr Cys Ala\Thr Cys Thr Met 
1 5 \ 10 

GGC TTG GCA ATC CTT ATC TTT GTG ACA GTC TTG CTG ATC TCA GAT GCT 
Gly Leu Ala lie Leu lie Phe Val Thr Val Leu Leu lie Ser Asp Ala 
15 20 25^ 



V 



GTT TCC GTG GAG ACG CAA GCT TAT TTC AAT GGG ACT GCA TAT CTG CCG 
Val Ser Val Glu Thr Gin Ala Tyr Phe Asn Gly Thr Ala Tyr Leu Pro 



30 



35 



40 



TGC CCA TTT ACA AAG GCT CAA AAC ATA AGC CTG AGT GAG CTG GTA GTA 
Cys Pro Phe Thr Lys Ala Gin Asn He Ser Leu Ser Glu Leu Val Val 
45 50 55 \ 60 



V 



TTT TGG CAG GAC CAG CAA AAG TTG GTT CTG TAC GAG CAC TAT TTG GGC 
Phe Trp Gin Asp Gin Gin Lys Leu Val Leu Tyr Glu His Tyr Leu Gl 

65 70 75 

ACA GAG AAA CTT GAT AGT GTG AAT GCC AAG TAC CTG GGC CGC ACG AGC 
Thr Glu Lys Leu Asp Ser Val Asn Ala Lys Tyr Leu Gly Arg Thr Ser 
80 85 90 

TTT GAC AGG AAC AAC TGG ACT CTA CGA CTT CAC AAT GTT CAG ATC AAG 
Phe Asp Arg Asn Asn Trp Thr Leu Arg Leu His Asn Val Gin He Lys 
95 100 105 

GAC ATG GGC TCG. TAT GAT TGT TTT ATA- CAA AAA AAG CCA CCC ACA GGA 
Asp. Met Gly Ser Tyr Asp Cys Phe He Gin Lys Lys Pro Pro Thr Gly 
110 115 12 o 

TCA ATT ATC CTC CAA CAG ACA TTA ACA GAA CTG TCA GTG ATC GCC AAC 
Ser He He Leu Gin Gin Thr Leu Thr Glu Leu Ser Val He Ala Asn 
125 130 135 140 



WO 95/23859 



PCT/DS95/02576 



-61 



TTC AGT GAA CCT GAA ATA AA^GTG GCT CAG AAT GTA ACA GGA AAT TCT 
Phe Ser Glu Pro Glu lie Lys\*m Ala Gin Asn Val Thr Gly Asn Ser 
145 \ 150 155 - 

GGC ATA AAT TTG ACC TGC ACG TCtVaG CAA GGT CAC CCG AAA CCT AAG 
Gly He Asn Leu Thr Cys Thr Ser Vys Gin Gly His Pro Lys Pro Lys 
160 1&5 170 

AAG ATG TAT TTT CTG ATA ACT AAT TCa\cT AAT GAG TAT GGT GAT AAC 
Lys Met Tyr Phe Leu He Thr Asn Ser Thr Asn Glu Tyr Gly Asp Asn 
175 180 \ 185 



\ 



ATG CAG ATA TCA CAA GAT AAT GTC ACA GAA CTG TTC AGT ATC TCC AAC 
Met Gin He Ser Gin Asp Asn Val Thr Glu Leu Phe Ser He Ser Asn 
i^O 195 \ 200 



V 



AGC CTC TCT CTT TCA TTC CCG GAT GGT GTG TGG GAT ATG ACC GTT GTG 
Ser Leu Ser Leu Ser Phe Pro Asp Gly Val Trp His Met Thr Val Val 
205 210 215 \ 220 

TGT GTT CTG GAA ACG GAG TCA ATG AAG ATT TCC TCC AAA CCT CTC AAT 
Cys Val Leu Glu Thr Glu Ser Met Lys lie Ser Ser Lys Pro Leu Asn 
225 230 \ 235 



\ 



TTC ACT CAA GAG TTT CCA TCT CCT CAA ACG TAT TGG AAG GAG ATT ACA 
Phe Thr Gin Glu Phe Pro Ser Pro Gin Thr Tyr Trp Lys G^u He Thr 
240 245 , 25<k 

GCT TCA GTT ACT GTG GCC CTC CTC CTT GTG ATG CTG CTC ATC ATT GTA 
Ala Ser Val Thr Val Ala Leu Leu Leu Val Met Leu Leu He- lie Val 
255 260 265 \ 

TGT CAC AAG AAG CCG AAT CAG CCT AGC AGG CCC AGC AAC ACA GCC TCT 
Cys His Lys Lys Pro Asn Gin Pro Ser Arg Pro Ser Asn Thr Ala Ser 
270 275 280 

AAG TTA GAG CGG GAT AGT AAC GCT GAC AGA GAG ACT ATC AAC CTG AAG 
Lys Leu Glu Arg Asp Ser Asn Ala Asp Arg Glu Thr He Asn Leu Lys 
285 290 295 300 

GAA CTT GAA CCC CAA ATT GCT TCA GCA AAA CCA AAT GCA GAG 
Glu Leu Glu Pro Gin He Ala Ser Ala Lys Pro Asn Ala Glu 
305 310 

TGAAGGCAGT GAGAGCCTGA GGAAAGAGTT AAAAATTGCT TTGCCTGAAA TAAGAAGTGC 
AGAGTTTCTC AGAATTCAAA AATGTTCTCA GCTGATTGGA ATTCTACAGT TGAATAATTA 
AAGAAC 



661 

709 

757 

805 

853 

901 

949 

997 

1045 

1093 

1\13 5 

1195 
12 5 5 
1261 



(2) INFORMATION FOR SEQ ID NO : 13 : 

(i) SEQUENCE CHARACTERISTICS:. 

<A) LENGTH: -314 amino acids 
(B) TYPE: amino acid 
( D ) TOPOLOGY : 1 inear 



(ii) MOLECULE TYPE; protein 



WO 95/23859 



-62- 



PCT/US95/02576 



<xi) SEQUENCE DESCRIPTION : SEQ ID NO: 13: 
Met Tyr Val He Lys Thr efts Ala Thr Cys Thr Met Gly Leu Ala He 

1 5 \ 10 



15 



Leu He Phe Val Thr Val LeuVeu He Ser Asp Ala Val Ser Val Glu 
20 \ 25 30 

Thr Gin Ala Tyr Phe Asn Gly Th^ Ala Tyr Leu Pro Cys Pro Phe Thr 
35 40\ 45 

Lys Ala Gin Asn He Ser Leu Ser Glu Leu Val Val Phe Trp Gin Asp 
50 55 \ go 

Gin Gin Lys Leu Val Leu Tyr Glu HisVryr Leu Gly Thr Glu Lys Leu 

Asp Ser Val Asn Ala Lys Tyr Leu Gly Arg Thr Ser Phe Asp Arg Asn 

85 96 95 

Asn Trp Thr Leu Arg Leu His Asn Val Gin He Lys Asp Met Gly Ser 
100 105 \ no 

Tyr Asp Cys Phe He Gin Lys Lys Pro Pro Thr\ Gly Ser He He Leu 
115 120 V 125 

Gin Gin Thr Leu Thr Glu Leu Ser Val He Ala Asn Phe Ser Glu Pro 
130 135 14 \> 

Glu He Lys Leu Ala Gin Asn Val Thr Gly Asn SerWy He Asn Leu 
145 . 150 155 \ 160 

Thr Cys Thr Ser Lys Gin Gly His Pro Lys Pro Lys Lys Met Tyr Phe 
165 170 \ 175 

Leu lie. Thr Asn Ser Thr Asn Glu Tyr Gly Asp Asn Met Gin He Ser 
180 185 190 

Gin Asp Asn Val Thr Glu Leu Phe Ser He Ser Asn Ser LeuXser Leu 
195 200 205 

Ser Phe Pro Asp Gly Val Trp His Met Thr Val Val Cys Val Leu Glu 
210 215 220 \ 

Thr Glu Ser Met Lys He Ser Ser Lys Pro Leu Asn Phe Thr Gln\Glu 
225 2 30 235 \ 40 

Phe Pro Ser Pro Gin Thr Tyr Trp Lys Glu He Thr Ala Ser Val ThV 
245 250 255 



Val Ala Leu Leu Leu -Val Met Leu Leu He He Val Cys His Lys Lys* 
260 265 270 

Pro Asn Gin Pro Ser Arg Pro Ser Asn Thr Ala Ser Lys Leu Glu Arg ' 
275 280 285 \ 

\ 

Asp Ser Asn Ala Asp Arg Glu Thr lie Asn Leu Lys Glu Leu Glu Pro 
290 295 300 



WO 95/23859 



CI 



-63- 



Gin lie Ala Ser Ala Lys ^ro Asn Ala Glu 
305 310 

(2) INFORMATION FOR SEQ Id\iO:14 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 223 base\pairs 

(B) TYPE: nucleic acic 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



PCT/US95/02576 



<ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 194.. 223 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:14: 

AGNCCCNAGA TTATTTCTCC CTGTATAAGG GACGCCCAGG AGGCCTGGGG AG CGGACAAG 

\ 

GCTCCTTTTA CTTTTCTTCT TCTTCTATTT TTTTTACCTT CTATTtfTTTT CTTCATGTTC 

CTGTGATCTT CGGGAATGCT GCTGTGCTTG TGTGTGTGGT CCCTGJ^GCGC CGAGGTGGAG 

AGGCACTGGT GAC ATG TAT GTC ATC AAG ACA TGT GCA ACC TGC 

Met Tyr Val lie Lys Thr Cys Ala Thr CysV ' 
1 5 10 N 



60 
120 
180 
223 



(2) INFORMATION FOR SEQ ID NO: 15: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 

Met Tyr Val He Lys Thr Cys Ala Thr Cys 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1716 base pairs 
. - (B) TYPE r nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(ix) FEATURE: 



10 



15 



20 



WO 95/23859 - . 

TCT/US95/02576 

(A) NAl4E/KEY: CDS 

(B) LOCATION: 249.. 1166. 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 

GAG TTTT AT A CCTCAATAGA CT^TTACTAG TTTCTCTTTT TCAGGTTGTG AAACTCAACC 60 

TTCAAAGACA CTCTGTTCCA TTTC^GTGGA CTAATAGGAT CATCTTTAGC ATCTGCCGGG 120 

TGGATGCCAT CCAGGCTTCT TTTTCTACAT CTCTGTTTCT CGATTTTTGT GAGCCTAGGA 18 0 

GGTGCCTAAG CTCCATTGGC TCTAGATTCC TGGCTTTCCC CATCATGTTC TCCAAAGCAT 24 0 

CTGAAGCT ATG GCT TGC AAT TGT CAgVtG ATG CAG GAT ACA CCA CTC CTC 290 
Met Ala Cys Asn Cys Gin Leu Met Gin Asp Thr Pro Leu Leu 
1 5 \ io 

AAG TTT CCA TGT CCA AGG CTC AAT CTT CTC TTT GTG CTG CTG ATT CGT 33 8 

Lys Phe Pro Cys Pro Arg Leu Asn Leu Leu Phe Val Leu Leu lie Arg 



m 15 20 \ 25 



V 



30 



Q CTT TCA CAA GTG TCT TCA GAT GTT GAT GAA CAA CTG TCC AAG TCA GTG 386 

fy Leu Ser Gln Val Ser Ser Asp Val Asp Glu Gl\ Leu Ser Lys Ser Val 

til 5 35 40 \ 45 

jjSj AAA GAT AAG GTA TTG CTG CCT TGC CGT TAC AAC TCT CCT CAT GAA GAT 434 

fy - As P L y s Val Leu Leu Pro Cys Arg Tyr Asn SeApro His Glu Asp 

Q 30 50 55 \ 60 



Ag GAG TCT GAA GAC CGA ATC TAC TGG CAA AAA CAT GAC A^ GTG GTG CTG 

/vS Glu Ser Glu ASP Arg He Tyr Trp Gin Lys His Asp LysXval Val Leu 
^ 65 70 75 



35 



45 



50 



55 



GCT GAC TTC TCT ACC CCC AAC ATA ACT GAG TCT GGA AAC CCA TCT GCA 
Ala Asp Phe Ser Thr Pro Asn He Thr Glu Ser .Gly Asn, Pro Ser Ala 
145 150 155 . 



482 



TCT GTC ATT GCT GGG AAA CTA AAA GTG TGG CCC GAG TAT A^G AAC CGG 53 0 

Ser Val He Ala Gly Lys Leu Lys Val Trp Pro Glu Tyr Lys\Asn Arg 
80 85 90 



ACT TTA TAT GAC AAC ACT ACC TAC TCT CTT ATC ATC CTG GGC CTC GTC 5 78 

40 Thr Leu Tyr Asp Asn Thr Thr Tyr Ser Leu He He Leu Gly Leu Val 
95 100 105 Yl10 

CTT TCA GAC CGG GGC ACA TAC AGC TGT GTC GTT CAA AAG AAG GAA AGA 
Leu Ser Asp Arg Gly Thr Tyr Ser Cys Val Val Gin Lys Lys Glu Arg 
115 120 125 



626 



GGA ACG TAT GAA GTT AAA CAC TTG GCT TTA GTA AAG TTG TCC ATC AAA \ 674 
Gly Thr Tyr Glu Val Lys His Leu Ala Leu Val Lys Leu Ser He Lys 
130 135 140 



722 



GAC ACT AAA AGG ATT ACC TGC TTT GCT TCC GGG GGT TTC CCA AAG CCT 770 
Asp Thr Lys Arg He Thr Cys Phe Ala Ser Gly Gly Phe Pro Lys Pro 
160 * 165 170 



WO 95/23859. , (Q| J.-:"., f , v . . PCT/US95/02576 

CGC TTC TCT TGG TTG GaV AAT GGA AGA GAA TTA CCT GGC ATC AAT ACG 818 
Arg Phe Ser Trp Leu Glu\Asn Gly Arg Glu Leu Pro Gly lie Asn Thr 
175 180 \ 185 190 

5 ACA ATT TCC CAG GAT CCT GaV TCT GAA TTG TAC ACC ATT AGT AGC CAA 866 
Thr lie Ser Gin Asp Pro GliASer Glu Leu Tyr Thr lie Ser Ser Gin 
195 \ 200 205 " 

CTA GAT TTC AAT ACG ACT CGC AAC CAC ACC ATT AAG TGT CTC ATT AAA 914 
10 Leu Asp Phe Asn Thr Thr Arg Asn His Thr lie Lys Cys Leu He Lys 
210 V215 220 

TAT GGA GAT GCT CAC GTG TCA GAG GAC TTC ACC TGG GAA AAA CCC CCA 962 
Tyr Gly Asp Ala His Val Ser Glu Asp Phe Thr Trp Glu Lys Pro Pro 
15 225 230 \ 235 

GAA GAC CCT CCT GAT AGC AAG AAC ACA GTT GTG CTC TTT GGG GCA GGA 1010 
Glu Asp Pro Pro Asp Ser Lys Asn Thr Leu Val Leu Phe Gly Ala Gly 
2Q 240 245 \ 250 

w TTC GGC GCA GTA ATA ACA GTC GTC GTC ATC GTT GTC ATC ATC AAA TGC 1058 

Phe Gly Ala Val He Thr Val Val Val He Va\L Val He He Lys Cys 

jQ 255 260 265\ 270 

if? I \ 

jj| 25 TTC TGT AAG CAC AGA AGC TGT TTC AGA AGA AAT GAG GCA AGC AGA GAA 1106 

nl Phe His ^3 Ser Cys Phe Arg Arg Asn G^u Ala Ser Arg Glu 

(Jj 275 2 80 \ 285 

P» in AAC AAC AGC CTT AC ^ TTC 600 CCT GAA GAA GCA \ TA GCT GAA CAG 1154 

+m 30 Thr Asn Asn Ser Leu Thr Phe Gly Pro Glu Glu Ala Leu Ala. Glu Gin 

O 0 ^ ACC GTC TTC CTT TAGTTCTTCT CTGTCCATGT GGGATACATG GTATTATGTG 12 06 

ifjj Thr Val Phe Leu 

ffl 35 305 





GCTCATGAGG 


TACAATCTTT 


CTTTCAGCAC 


CGTGCTAGCT 


GATCTTTCGG 


ACAACTTGAC 


1266 


40 


ACAAGATAGA 


GTTAACTGGG 


AAGAGAAAGC 


CTTGAATGAG 


GATTTCTTTC 


CAT^AGGAAG 


1326 




CTACGGGCAA 


GTTTGCTGGG 


CCTTTGATTG 


CTTGATGACT 


GAAGTGGAAA 


GGCTGAGCCC 


1386 




ACTGTGGGTG 


GTGCTAGCCC 


TGGGCAGGGG 


CAGGTGACCC 


TGGGTGGTAT 


AAGAAJ^AGA 


1446 


45 


GCTGTCACTA 


AAAGGAGAGG 


TGCCTAGTCT 


TACTGCAACT 


TGATATGTCA 


TGTTTGGTjTG 


1506 




GTGTCTGTGG 


GAGGCCTGCC 


CTTTTCTGAA 


GAGAAGTGGT 


GGGAGAGTGG 


ATGGGGTGGG 


1566 


50 


GGCAGAGGAA 


AAGTGGGGGA 


GAGGGCCTGG 


GAGGAGAGGA 


GGGAGGGGGA 


CGGGGTGGGG \ 


1626 




GTGGGGAAAA 


CTATGGTTGG 


GATGTAAAAA 


CGGATAATAA 


TATAAATATT 


APlATAAAAAG 


\ 1686 




AGAGTATTGA 


GCAAAAAAAA 


AAAAAAAAAA 








\l716 


55 


(2) INFORMATION FOR SEQ ID NO: 17: 








\ 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 306 amino acids 



\ 

\ 

\ 

\ 



W095/23859 PCT/US95/02576 

66- 



(a) TYPE : amino acid 
(d\ TOPOLOGY: linear 

(ii) MOLECULE^TYPE : protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:17: 

Met Ala Cys Asn Cys GlnVeu Met Gin Asp Thr Pro Leu Leu Lys Phe 
1 5 \ 10 15 

Pro Cys Pro Arg Leu lie Leu\Leu Phe Val Leu Leu He Arg Leu Ser 
» 20 \ 25 30 

Gin Val Ser Ser Asp Val Asp Gl\* Gin Leu Ser Lys Ser Val Lys Asp 
35 40\ 45 

Lys Val Leu Leu Pro Cys Arg Tyr Asn Ser Pro His Glu Asp Glu Ser 
50 55 \ 60 

Glu Asp Arg He Tyr Trp Gin Lys His ^sp Lys Val Val Leu Ser Val 
65 70 \ 75 eo 

He Ala Gly Lys Leu Lys Val Trp Pro GluVyr Lys Asn Arg Thr Leu 

85 90 \ 95 

Tyr Asp Asn Thr Thr Tyr Ser Leu He He Leu Gly Leu Val Leu Ser 
!00 105 \ no 



A 



Asp Arg Gly Thr Tyr Ser Cys Val Val Gin Lys Lys Glu Arg Gly Thr 
115 120 \ 125 

Tyr Glu Val Lys His Leu Ala Leu Val Lys Leu SerNlle Lys Ala Asp 
130 135 140 Y 

Phe Ser Thr Pro Asn He Thr Glu Ser Gly Asn Pro Se\ Ala Asp Thr 
145 150 . 155 \ 160 

Lys Arg He Thr Cys Phe Ala Ser Gly Gly Phe Pro Lys Pro Arg Phe 
165 170 \ 175 

Ser Trp Leu Glu Asn Gly Arg Glu Leu Pro Gly lie Asn Thr\Thr He 
180 185 190 

Ser Gin Asp Pro Glu Ser Glu Leu Tyr Thr He Ser Ser Gin Le^u Asp 
195 200 205 \ 

Phe Asn Thr Thr Arg Asn His Thr He Lys Cys Leu He Lys Tyr Gly 
210 215 220 ^ 

Asp Ala His Val Ser Glu Asp Phe Thr Trp Glu Lys Pro Pro Glu Ast> 
225 235 240\ 

" • • " ' • " • \ 

Pro Pro Asp Ser- Lys Asn Thr Leu Val Leu Phe Gly Ala Gly Phe Gly 
245 250 255 

Ala Val He Thr Val Val Val He Val Val He He Lys Cys Phe Cys 
260 265 _ 270 



WO 95/23859 



a 

iu 

m 
ru . 
in 



10 



15 



20 



25 




40 



45 



50 



55 



67 
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Lys His Arg Ser Cyk Phe Arg Arg Asn Glu Ala Ser Arg Glu Thr Asn 
275 \ 280 . 285 

Asn Ser Leu Thr Phe \ly Pro Glu Glu Ala Leu Ala Glu Gin Thr Val 
290 \ 295 300 

Phe Leu 
305 

(2) INFORMATION FOR SEQ I^VNO:18 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 1491 base pairs 

(B) TYPE: nucleic ackd 

(C) STRANDEDNESS : dou\le 

(D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: CDNA 



(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 318.. 1181 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : ^ 

CCAAAGAAAA AGTGATTTGT CATTGCTTTA TAGACTGTAaNgAAGAGAACA TCTCAGAAGT 

GGAGTCTTAC CCTGAAATCA AAGGATTTAA AGAAAAAGTG GAaTTTTTCT ' TCAGCAAGCT 

GTGAAACTAA ATCCACAACC TTTGGAGACC CAGGAACACC CTC^AATCTC TGTGTGTTTT 

GTAAACATCA CTGGAGGGTC TTCTACGTGA GCAATTGGAT TGTC^TCAGC CCTGCCTGTT 

TTGCACCTGG GAAGTGCCCT GGTCTTACTT GGGTCCAAAT TGTTGg\tTT CACTTTTGAC 

CCTAAGCATC TGAAGCC ATG GGC CAC ACA CGG AGG CAG GGA 

Met Gly His Thr Arg Arg Gin Gly 
1 5 



TCA CCA 
Ser Pro 
10 



TCC AAG TGT CCA TAC CTG AAT TTC TTT CAG CTC TTG GTG CTgXgCT GGT 
Ser Lys Cys Pro Tyr Leu Asn Phe Phe Gin Leu Leu Val Leu Via Gly 
15 20 25 T 

CTT TCT CAC TTC TGT TCA GGT GTT ATC CAC GTG ACC AAG GAA GTG AAA 
Leu Ser His Phe Cys Ser Gly Val He His Val Thr Lys Glu VaALvs 
30 35 40 W 

GAA GTG GCA ACG CTG TCC TGT GGT CAC AAT GTT TCT GTT GAA GAG CTG 
Glu Val Ala Thr Leu Ser Cys Gly His Asn Val Ser Val Glu Glu Le\ 
45 50 55 

GCA CAA ACT CGC ATC TAC TGG CAA AAG GAG . AAG AAA ATG GTG CTG ACT 
Ala Gin Thr Arg He Tyr Trp Gin Lys Glu Lys Lys Met Val" Leu Thr 
60 65 70 75 



60 
120 
180 
240 
300 
350 

398 

446 

494 

542 
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ATG ATG TCT GGG GAC ATG AAT aIa TGG CCC GAG TAG AAG AAC CGG ACC 
Met Met Ser Gly Asp Met Asn n!e Trp Pro Glu Tyr Lys Asn Arg Thr 

ATC TTT GAT ATC ACT AAT AAC cA TCC ATT GTG ATC CTG GCT CTG CGC 
lie Phe Asp He Thr Asn Asn Led Ser He Val He Leu Ala Leu Arg 
95 \ioo 105 

CCA TCT GAC GAG GGC ACA TAC GAgVtGT GTT GTT CTG AAG TAT GAA AAA 
Pro Ser Asp Glu Gly Thr Tyr Glu fcys Val Val Leu Lys Tyr Glu Lys 
110 US \ 120 

GAC GCT TTC AAG CGG GAA CAC CTG gW GAA GTG ACG TTA TCA GTC AAA 
Asp Ala Phe Lys Arg Glu His Leu Ala Glu Val Thr Leu Ser Val Lys 
125 130 \ 135 

GCT GAC TTC CCT ACA CCT AGT ATA TCTt GAC TTT GAA ATT CCA ACT TCT 
Ala Asp Phe Pro Thr Pro Ser He SerWp Phe Glu He Pro Thr Ser 
140 ■ 145 \ 150 155 

AAT ATT AGA AGG ATA ATT TGC TCA ACC TCT GGA GGT TTT CCA GAG CCT 
Asn He Arg Arg He He Cys Ser Thr SeV Gly Gly Phe Pro Glu Pro 
160 165. 170 



GGTAGCCTCC GTCATCTCTT CTGGGATACA TGGATCGTGG GGATCATGAG GCAtVctTCC 
CTTAACAAAT TTAAGCTGTT TTACCCACTA CCTCACCTTC TTAAAAACCT CTTTCAGATT 



590 



638 



686 



734 



782 



830 



878 



CAC CTC TCC TGG TTG GAA AAT GGA GAA GAAVtTA AAT GCC ATC AAC ACA 
His Leu ser Trp Leu Glu Asn Gly Glu Glu Leu Asn Ala He Asn Thr 
175 180 \ 185 

ACA GTT TCC CAA GAT CCT GAA ACT GAG CTC TaY GCT GTT AGC AGC AAA 926 
Thr Val Ser Gin Asp Pro Glu Thr Glu Leu TyA Ala Val Ser Ser Lys 
190 195 \ 20 o 

CTG GAT TTC AAT ATG ACA ACC AAC CAC AGC TTC ATG TGT CTC ATC AAG 974 

Leu Asp Phe Asn Met Thr Thr Asn His Ser Phe Me\t Cys Leu He Lvs 

205 210 215 

215 

TAT GGA CAT TTA AGA GTG AAT CAG ACC TTC AAC TGgW ACA ACC AAG 1022 
Tyr Gly His Leu Arg Val Asn Gin Thr Phe Asn Trp Asn Thr Thr £y*s 
220 225 230 C Zs 

CAA GAG CAT TTT CCT GAT AAC CTG CTC CCA TCC TGG GCC ATT ACC TTA 
Gin Glu His Phe Pro Asp Asn Leu Leu Pro Ser Trp Ala\ He Thr Leu 
240 245 \ 250 

ATC TCA GTA AAT GGA ATT TTT GTG ATA TGC TGC CTG ACC TAC TGC TTT 
He Ser Val Asn Gly He Phe Val He Cys Cys Leu Thr Tyr Cys Phe 
255 260 26^5 

GCC CCA AGA TGC AGA GAG AGA AGG AGG AAT GAG AGA TTG AG A AGG GAA 
Ala Pro Arg Cys Arg Glu Arg Arg Arg Asn Glu Arg Leu Arg \ Arg Glu 
270 .275 280 



1070 



1118 



1166 



Ser vll 2g Pro vll TAAC * GTGTC C ^<^CA AGGGGCTGAA AAGATCTGAA 
285 



1281 
1341 
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AAGCTGAACA GTTACAAGAT V GGCTGGCATC CCTCTCCTTT CTCCCCATAT GCAATTTGCT 14 
TAATGTAACC TCTTCTTTTG QCATGTTTCC ATTCTGCCAT CTTGAATTGT CTTGTCAGCC 14 
AATTCATTAT CTATTAAACA CTJ^ATTTGAG 14 

(2) INFORMATION FOR SEQ Id\tO:19: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 288 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: lineal 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SE&ID NO: 19: 



Met Gly His Thr Arg Arg Gin Gly Thr Sdr Pro Ser Lys Cys Pro Tyr 
15 10V is 

Leu Asn Phe Phe Gin Leu Leu Val Leu Ala Gly Leu Ser His Phe Cys 
20 25 \ 30 

Ser Gly Val He His Val Thr Lys Glu Val LysXciu Val Ala Thr Leu 
35 40 \ 45 

Ser Cys Gly His Asn Val Ser Val Glu Glu Leu Ala Gin Thr Arg He 

50 55 6(k ■ 

Tyr Trp Gin Lys Glu Lys Lys Met Val Leu Thr Met Met Ser Gly Asn 
65 * 70 75 \ so 

Met Asn He Trp Pro Glu Tyr Lys Asn Arg Thr He Phe\Asp He Thr 

85 90 V 95 

Asn Asn Leu Ser He Val He Leu Ala Leu Arg Pro Ser Asp Glu Gly 
100 105 no\ 

Thr Tyr Glu Cys Val Val Leu Lys Tyr Glu Lys Asp Ala Phe I^ys Arg 
115 . 120 125 * 

Glu His Leu Ala Glu Val Thr Leu Ser Val Lys Ala Asp Phe ProYrhr 
130 135 140 

Pro Ser He Ser Asp Phe Glu He Pro Thr Ser Asn He Arg Arg Ae 
145 150 155 i 6 X q 

He Cys Ser Thr Ser Gly Gly Phe Pro Glu Pro His Leu Ser Trp Leu 
165 170 175 

Glu Asn Gly Glu Glu Leu Asn Ala He Asn Thr Thr Val Ser Gin Asp 
180 " 185 190 

Pro Glu Thr Glu Leu Tyr Ala Val Ser Ser Lys Leu Asp Phe Asn Met 
19 5 200 205 



WO 95/23859 0^ : - PCT/US95/02S76 
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Thr Thr Asn His Ser itoe Met Cys Leu lie Lys Tyr Gl y His Leu Arg 
21 <> \ 215 220 

Val Asn Gin Thr Phe Asn, Trp Asn Thr Thr Lys Gin Glu His Phe Pro 
225 230\ 235 240 

Asp Asn Leu Leu Pro Ser tYp Ala He Thr Leu He Ser Val Asn Gly 
245 \ 250 255 

He Phe Val He Cys Cys LeuW Tyr Cys Phe Ala Pro Arg Cys Arg 
260 \ 265 270 

Glu Arg Arg Arg Asn Glu Arg Leu Arg Arg Glu Ser Val Arg Pro Val 
275 280\ 285 

(2) INFORMATION FOR SEQ ID NO: 20: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: X15X base pairs\ 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

25 (ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 99.. 1025 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 

35 GGAGCAAGCA GACGCGTAAG AGTGGCTCCT GTAGGCAGCA CGGACTTGAA CAACCAGACT 

\ 

CCTGTAGACG TGTTCCAGAA CTTACGGAAG CACCCACG ATG GAC CCC AGA TGC 



10 



15 



20 




40 



Met Asp Pro Arg Cys 

\ 5 

ACC ATG GGC TTG GCA ATC CTT ATC TTT GTG ACA GTC TTG CTG ATC TCA 
Thr Met Gly Leu Ala He Leu He Phe Val Thr Val Leu Leslie Ser 

GAT GCT GTT TCC GTG GAG ACG CAA GCT TAT TTC AAT GGG ACT GCA TAT 
Asp Ala Val Ser Val Glu Thr Gin Ala Tyr Phe Asn Gly Thr Ala Tyr 

25 30 35 \ 

CTG CCG TGC CCA TTT ACA AAG GCT CAA AAC ATA AGC CTG AGT GAG CTG 
Leu Pro Cys Pro Phe Thr Lys Ala Gin Asn He Ser Leu Ser Glu Leu 
40 AS 50 

GTA GTA TTT TGG CAG GAC CAG CAA AAG. TTG GTT CTG TAC GAG CAC TAt\ 
Val Val Phe Trp Gin Asp Gin Gin Lys Leu Val Leu Tyr Glu His Tyr 
55 60 65 • 

TTG GGC ACA GAG AAA CTT GAT AGT GTG AAT GCC AAG TAC CTG GGC CGC 
Leu Gly Thr Glu Lys Leu Asp Ser Val Asn Ala Lys Tyr Leu Gly Arq 
70 75 80 8 i 



10 



15 



30 




45 



50 
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ACG AGC TTT GAC AGG \aC AAC TGG ACT CTA CGA CTT CAC AAT GTT CAG -401 
Thr Ser Phe Asp Arg A£n Asn Trp Thr Leu Arg Leu His Asn Val Gin 

90 Y 95 100 

ATC AAG GAC ATG GGC TCG TAT GAT TGT TTT ATA CAA AAA AAG CCA CCC 449 
He Lys Asp Met Gly Ser Tyr Asp Cys Phe He Gin Lys Lys Pro Pro 
105 \ no 115 

ACA GGA TCA ATT ATC CTC CAA l^AG ACA TTA ACA GAA CTG TCA GTG ATC 497 
Thr Gly Ser He He Leu Gin G»^n Thr Leu Thr Glu Leu Ser Val He 
120 12fi 130 

GCC AAC TTC AGT GAA CCT GAA AT A AAA CTG GCT CAG AAT GTA ACA GGA 545 
Ala Asn Phe Ser Glu Pro Glu Ile\Lys Leu Ala Gin Asn Val Thr Gly 
135 140 \ 145 



CTG AAG GAA CTT GAA CCC CAA ATT GCT TCA GCA AAA CCA AAT GCA GAG 
55 Leu Lys Glu Leu Glu Pro Gin He Ala Ser Ala Lys Pro Asn Ala GiLu 
295 300 305 * 



593 



AAT TCT GGC ATA AAT TTG ACC TGC ACG TCT AAG CAA GGT CAC CCG AAA 
Asn Ser Gly He Asn Leu Thr Cys ThV Ser Lys Gin Gly His Pro Lys 
150 155 \ 160 165 

CCT AAG AAG ATG TAT TTT CTG ATA ACT Vat TCA ACT AAT GAG TAT GGT 641 
Pro Lys Lys Met Tyr Phe Leu He Thr risn Ser Thr Asn Glu Tyr Gly 
170 1^ 180 

GAT AAC ATG CAG ATA TCA CAA GAT AAT GTc\aCA GAA CTG TTC AGT ATC 689 
Asp Asn Met Gin He Ser Gin Asp Asn Val Thr Glu Leu Phe Ser He 
185 190 \ 195 

TCC AAC AGC CTC TCT CTT TCA TTC CCG GAT GGT. GTG TGG CAT ATG ACC 737 
V* Ser Asn Ser Leu Ser Leu Ser Phe Pro Asp Gly\val Trp His Met Thr 

m 200 205 \ 210 

-F1 \ 

40 GTT GTG TGT GTT CTG GAA ACG GAG TCA ATG AAG ATT TCC TCC AAA CCT 785 

51 * 35 Val Val Cys Val Leu Glu Thr Glu Ser Met Lys Ile\ Ser Ser Lys Pro 

^ 1 215 220 225\ 

CTC AAT TTC ACT CAA GAG TTT CCA TCT CCT CAA ACG T^T TGG AAG GAG 833 
Leu Asn Phe Thr Gin Glu Phe Pro Ser Pro Gin Thr Tyr Trp Lys Glu 
230 235 240 \ 245 

ATT ACA GCT TCA GTT ACT GTG GCC CTC CTC CTT GTG ATG &TG CTC ATC 8 81 

He Thr Ala Ser Val Thr Val Ala Leu Leu Leu Val Met Lfeu Leu He 
250 255 A 260 

ATT GTA TGT CAC AAG AAG CCG AAT CAG CCT AGC AGG CCC AGcVaC ACA 92 9 

He Val Cys His Lys Lys Pro Asn Gin Pro Ser Arg Pro Ser Asn Thr 
265 270 275 \ 

GCC TCT AAG TTA GAG CGG GAT AGT AAC GCT GAC AGA GAG ACT ATC AAC 97 7 

Ala Ser Lys Leu Glu Arg Asp Ser Asn Ala Asp Arg Glu Thr Ile\ Asn 
280 285 290 



1025 



TGAAGGCAGT GAGAGCCTGA GGAAAGAGTT AAAAATTGCT TTGCCTGAAA TAAGAAGTGC 108 5 



WO 95/23859 



m 
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AGAGTTTCTC AGAATTCAAA AATGTTCTOA GCTGATTGGA ATTCTACAGT TGAATAATTA 114 5 
AAGAAC , 11S1 

(2) INFORMATION FOR SEQ ID NO: 21:^ 

- (i) SEQUENCE CHARACTERISTIC^ 

(A) LENGTH: 3 09 amino \ac ids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ A) NO: 21; 

Met Asp Pro Arg Cys Thr Met Gly Leu Ala\lle Leu lie Phe Val Thr 
1 5 10 \ is 

Val Leu Leu lie Ser Asp Ala Val Ser Val g\u Thr Gin Ala Tyr Phe 
20 25 \ 30 

Asn Gly Thr Ala Tyr Leu Pro Cys Pro Phe Thr \ys Ala Gin Asn lie 
35 40 \ 45 

Ser Leu Ser Glu Leu Val Val Phe Trp Gin Asp Gl^ Gin Lys Leu Val 
50 5'5 6( 

Leu Tyr Glu His Tyr Leu Gly Thr Glu Lys Leu Asp ^Ser Val Asn Ala 
65 70 75 \ 80 

Lys Tyr Leu Gly Arg Thr Ser Phe Asp Arg Asn Asn TrV Thr Leu Arg 

85 90 \ 95 

Leu His Asn Val Gln^ lie Lys Asp Met Gly Ser Tyr Asp Ws Phe lie 

ioo 105 iao 

Gin Lys Lys Pro Pro Thr Gly Ser lie lie Leu Gin Gin ThV Leu Thr 
115 120 125 

Glu Leu Ser Val lie Ala Asn Phe Ser Glu Pro Glu lie Lys V^u Ala 
130 135 140 



Gin Asn Val Thr Gly Asn Ser Gly He Asn Leu Thr Cys Thr Sar Lys 
145 150 155 \ i 6 o 

Gin Gly His Pro Lys Pro Lys Lys Met Tyr Phe Leu He Thr Asn\ser 
165 170 175 

Thr Asn Glu Tyr Gly Asp Asn Met Gin He Ser Gin Asp Asn Val T^ir 
. 180 185 190 

Glu Leu Phe Ser lie Ser Asn Ser Leu Ser. Leu Ser Phe Pro Asp Gl} 
195 . 200 205. 

Val Trp His Met Thr Val Val Cys Val Leu Glu Thr Glu Ser Met Lys 
21° 215 220 
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-73 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:22 
CACAGGGTGA AAGCTTTGCT TCTCTGCTGC TGTAACAGGG 
GAGTGGGGTC ATTTCCAGAT ATTAGGTCAC AGCAGAAGCA 



CAG TGC ACT ATG GGA CTG AGT AAC ATT CTC TTT 
Gin Cys Thr Met Gly Leu Ser Asn lie Leu Phe 
5 10 

CTC TCT GGT GCT GCT CCT CTG AAG ATT CAA GCT 
Leu Ser Gly Ala Ala Pro Leu Lys lie Gin Ala 
20 25 30 

GCA GAC CTG CCA TGC CAA TTT GCA AAC TCT CAA 
Ala Asp Leu Pro Cys Gin Phe Ala Asn Ser Gin 

40 45 

GAG CTA GTA GTA TTT TGG CAG GAC CAG GAA AAC 
Glu Leu Val Val Phe Trp Gin Asp Gin Glu Asn 
55 60 




lie Ser Ser Lys Pro Le\i Asn Phe Thr Gin Glu Phe Pro Ser Pro Gin 
225 23(\ 235 240 

Thr Tyr Trp Lys Glu He Vhr Ala Ser Val Thr Val Ala Leu Leu Leu 
245 \ 250 255 

Val Met Leu Leu lie He Va3v Cys His Lys Lys Pro Asn Gin Pro Ser 
260 \ 265 270 

Arg Pro Ser Asn Thr Ala Ser lVs Leu Glu Arg Asp Ser Asn Ala Asp 
275 28\ 285 

Arg Glu Thr He Asn Leu Lys GluVjeu Glu Pro Gin He Ala Ser Ala 
290 295 \ 300 

Lys Pro Asn Ala Glu 
305 

(2) INFORMATION FOR SEQ ID NO: 22: 

(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: 1120 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : cDNA 



(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 107.. 1093 



ACTAGCACAG ACACACGGAT 

GCCAAA ATGV3AT CCC 
Met Asp Pro 
1 

GTG ATG GCC T*^C CTG 
Val Met Ala Phe, Leu 
15 



TAT TTC AAT GAG ACT 
Tyr Phe Asn Glu Tnr 



AAC ' CAA AGC CTG AGT* 
Asn Gin Ser Leu Ser 
50 

TTG GTT CTG AAT GAG 
Leu Val Leu Asn Glu 
65 



WO 95/23859 
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GTA TAC TTA GGC AAA GAS^ AAA TTT GAC AGT GTT CAT TCC AAG TAT ATG 355 
Val Tyr Leu Gly Lys Glu\Lys Phe Asp Ser Val His Ser Lys Tyr Met 
70 \ 75 80 

GGC CGC ACA AGT TTT GAT T&3 GAC AGT TGG ACC CTG AGA CTT CAC AAT 403 
Gly Arg Thr Ser Phe Asp SeV Asp Ser Trp Thr Leu Arg Leu His Asn 
85 9(A 95 



CTT CAG ATC AAG GAC AAG GGC tVg TAT CAA TGT ATC ATC CAT CAC AAA 
10 Leu Gin lie Lys Asp Lys Gly Leli Tyr Gin Cys lie He His His Lys 
100 105 \ no 115 



15 



25 



r^e: 



30 



40 



45 



50 



55 



451 



AAG CCC ACA GGA ATG ATT CGC ATC CAC CAG ATG AAT TCT GAA CTG TCA 499 
Lys Pro Thr Gly Met He Arg He Hik Gin Met Asn Ser Glu Leu Ser 
120 \i25 130 



GTG CTT GCT AAC TTC AGT CAA CCT GAA AtV GTA CCA ATT TCT AAT ATA 547 

Val Leu Ala Asn Phe Ser Gin Pro Glu IleWal Pro He Ser Asn He 
- n 135 "0 \ 145 

P 20 

$| ACA GAA AAT GTG TAC ATA AAT TTG ACC TGC TCA TCT ATA CAC GGT TAC 595 

%} Thr Glu Asn Val Tyr He Asn Leu Thr Cys SenSer He His Gly Tyr 

a 150 155 \ i 6 o 



CCA GAA CCT AAG AAG ATG AGT GTT TTG CTA AGA ACC AAG AAT TCA ACT 64 3 

Pro Glu Pro Lys Lys Met Ser Val Leu Leu Arg Thry. Lys Asn Ser Thr 
165 170 175\ 

ATC GAG TAT GAT GGT ATT ATG CAG AAA TCT CAA GAT AAT GTC ACA GAA 691 
He Glu Tyr Asp Gly He Met Gin Lys Ser Gin Asp Asn Val . Thr Glu 
180 185 190 \ 195 

CTG TAC GAC GTT TCC ATC AGC~ TTG TCT GTT TCA TTC CCT GAT GTT ACG 73 9 

Leu Tyr Asp Val Ser He Ser Leu Ser Val Ser Phe Pro Asp Val Thr 
^ 5 200 205 \ 210 

AGC AAT ATG ACC ATC TTC TGT ATT CTG GAA ACT GAC AAG ACGGGG CTT 78 7 

Ser Asn Met Thr He Phe Cys He Leu Glu Thr Asp Lys Thr Arg Leu 
215 220 225 



TTA TCT TCA CCT TTC TCT ATA GAG CTT GAG GAC CCT CAG CCT CCcVcA 83 5 

Leu Ser Ser Pro Phe Ser He Glu Leu Glu Asp Pro Gin Pro Pro Pro 
230 235 240 

GAC CAC ATT CCT TGG ATT ACA GCT GTA CTT CCA ACA GTT ATT ATA TGt\ 883 
Asp His He Pro Trp He Thr Ala Val Leu Pro Thr Val He He Cys 
245 250 255 

GTG ATG GTT TTC TGT CTA ATT CTA TGG AAA TGG AAG AAG AAG AAG CGG \ 931 
Val Met Val Phe Cys Leu He Leu Trp Lys Trp Lys Lys Lys Lys Arg 
260 . 265 270 .275 

CCT. CGC AAC TCT TAT AAA. TGT GGA ACC AAC ACA ATG GAG AGG GAA GAG " \ 979 
Pro Arg Asn Ser Tyr Lys Cys Gly Thr Asn Thr Met Glu Arg Glu Glu 
280 285 290 

AGT GAA CAG ACC AAG AAA AGA GAA AAA ATC CAT ATA CCT GAA AGA TCT 
Ser Glu Gin Thr Lys Lys Arg Glu Lys He His He Pro Glu Arg Ser 
295 300 305 
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' \ 

GAT GAA GCC GAG CGT GTT TTT\AAA AGT TCG AAG ACA TCT TCA TGC GAC 1075 
Asp Glu Ala Gin Arg Val Phe ^ys Ser Ser Lys Thr Ser Ser Cys Asp 
310 3^5 320 

AAA AGT GAT ACA TGT TTT TAATTAAAGA GTAAAGCCCA AAAAAAA 1120 
Lys Ser Asp Thr Cys Phe 
325 



(2) INFORMATION FOR SEQ ID NO: 23 I 

(i) SEQUENCE CHARACTERISTICS: 

(A) L E NGTH: 329 amino\acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID^NO:23: 

Met Asp Pro Gin Cys Thr Met Gly Leu Ser Asn lie Leu Phe Val Met 
1 5 io V 15 

Ala Phe Leu Leu Ser Gly Ala Ala Pro Leu Lys lie Gin Ala Tyr Phe 
20 25 \ 30 

Asn Glu Thr Ala Asp Leu Pro Cys Gin Phe Ala Asn Ser Gin Asn Gin 
35 40 ^ 45 

Ser Leu Ser Glu Leu Val Val Phe Trp Gin Asp Gin Glu Asn Leu Val 
50 55 60^ 

\ 

Leu Asn Glu Val Tyr Leu Gly Lys Glu Lys Phe Asp Ser Val His Ser 

65 70 75 ; 80 

\ 

Lys Tyr Met Gly Arg Thr Ser Phe Asp Ser Asp Ser Trp v Thr Leu Arg 

85 90 \ 95 

Leu His Asn Leu Gin lie Lys Asp Lys Gly Leu Tyr Gin Cys lie lie 
100 105 110 

V 

His His Lys Lys Pro Thr Gly Met lie Arg lie His Gin Met Asn Ser 
115 120 125 ^ 

Glu Leu Ser Val Leu Ala Asn Phe Ser Gin Pro Glu lie Val Pro lie 



130 135 140 



\ 



Ser Asn lie Thr Glu Asn Val Tyr lie Asn Leu Thr Cys Ser Ser lie 
145 150 155 \160 



His Gly Tyr Pro Glu Pro Lys Lys Met Ser. Val Leu Leu Arg Thr Lys 

-* 165 170 175 v 

Asn Ser Thr lie Glu Tyr -Asp- Gly lie Met Gin Lys Ser Gin Asp Asn 
I 80 185 190 

Val Thr Glu Leu Tyr Asp Val Ser He Ser Leu Ser Val Ser Phe Pro 
195 200 205 



si 

ni 



10 
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Asp Val Thr Ser Asn MeY Thr lie Phe Cys He Leu Glu Thr Asp Lys 
210 \21S 220 

Thr Arg Leu Leu Ser Ser ^ro Phe Ser He Glu Leu Glu Asp Pro Gin 
225 230 \ 235 240 

Pro Pro Pro Asp His He PrdVTrp He Thr Ala Val Leu Pro Thr Val 
245 \ 250 255 

He He Cys Val Met Val Phe dys Leu He Leu Trp Lys Trp Lys Lys 
260 \ 265 270 



Lys Lys Arg Pro Arg Asn Ser -TyAbys Cys Gly Thr Asn Thr Met Glu 
15 275 280 \ 285 

Arg Glu Glu Ser Glu Gin Thr Lys L$s Arg Glu Lys He His He Pro 
290 295 \ 300 

„ 20 Glu Arg Ser Asp Glu Ala Gin Arg Val \he Lys Ser Ser Lys Thr Ser 
m 305 310 \ 315 320 



25 




40 



Ser Cys Asp Lys Ser Asp Thr Cys Phe 
325 

(2) INFORMATION FOR SEQ ID NO: 24: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1161 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 148.. 1134 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 

AGGAGCCTTA GGAGGTACGG GGAGCTCGCA AATACTCCTT TTGGTTTATT CTTACCACCT 60 

TGCTTCTGTG TTCCTTGGGA ATGCTGCTGT GCTTATGCAT CTGGTCTCTT TTTGGAGCTA 

CAGTGGACAG GCATTTGTGA CAGCACT ATG GAT CCC CAG TGC ACT ATG GGA 

Met Asp Pro Gin Cys Thr Met Gly 

... 1 5 \ 

CTG AGT AAC ATT CTC TTT GTG ATG GCC TTC CTG CTC TCT GGT GCT GCT 
Leu Ser Asn He Leu Phe Val Met Ala Phe Leu Leu Ser Gly Ala Ala 



50 



55 



10 15 



20 



CCT CTG AAG ATT CAA GCT TAT TTC AAT GAG ACT GCA GAC CTG CCA TGC 
Pro Leu Lys He Gin Ala Tyr Phe Asn Glu Thr Ala Asp Leu Pro Cys 



120 
171 

219 



267 



25 30 " 35 



40 



r 
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a 

m 

p 

m 

fy 



4y 



10 



15 



20 



25 



30 




40 



45 



50 



55 



CAA TTT 
Gin Phe 



TGG CAG 
Trp Gin 



GAG AAA 
Glu Lys 



GAT TCG 
Asp Ser 
90 

AAG GGC 
Lys Gly 
105 

ATT CGC 
lie Arg 



GCA AAC TCT 
Ala Asn Ser Gi 
45 

GAC CAG GAA AAC 
Asp Gin Glu Asn 
60 

TTT GAC AGT GTT 
Phe Asp Ser Val 

GAC AGT TGG ACC 
Asp Ser Trp Thr 



AGT CAA 
Ser Gin 



ATA AAT 
lie Asn 



ATG AGT 
Met Ser 
170 

ATT ATG 
lie Met 
185 

ATC AGC 
lie Ser 



TTG TAT CAA TGT 
Leu Tyr Gin Cys 
110 

ATC CAC CAG ATG 
lie His Gin Met 
125 

CCT GAA ATA GTA 
Pro Glu lie Val 
140 

TTG ACC TGC TCA 
Leu Thr Cys Ser 
155 

GTT* TTG CTA AGA 
Val Leu Leu Arg 
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CTG TCA 
Leu Ser 
13 0 



CAG AAA 
Gin Lys 



TTG TCT 
Leu Ser 



TTC TGT 
Phe Cys 



TCT ATA 
Ser He 



ATT ACA 
lie Thr 
250 

CTA ATT 
Leu He 
265 



ATT CTG 
lie Leu 
220 

GAG CTT 
Glu Leu 

235- 

GCT GTA 
Ala Val 



TCT CAA 
Ser Gin 
190 

GTT TCA 
Val Ser 
205 

GAA ACT 
Glu Thr 



GAG GAC 
Glu Asp 



CCA 
Pro 



TCT 
Ser 



ACC 
Thr 
175 

GAT 
Asp 



ATT TCT 
He Ser 
145 

ATA CAC 
He His 
160 

AAG AAT 
Lys Asn 



AAT :ATA 
Asn Ivle 



GGT TAC 
Gly Tyr 



TCA ACT 
Ser Thr 



ACA 
Thr 



TTC 
Phe 



GAC 
Asp 



CCT 
Pro 



CTT CCA 
Leu Pro 



CTA TGG AAA TGG 
Leu Trp Lys Trp 
270 



ACA 
Thr 
255 

AAG 
Lys 



AAT GTC 
Asn Val 



CCT GAT 
Pro Asp 



AAG ACG 
Lys Thr 
225 

CAG CCT 
Gin Pro 
240 

GTT ATT 
Val He 



ACA GAA 
Thr Glu 
195 

GTT ACG 
Val Thr 
210 

CGG CTT 
Arg Leu 



CCC CCA 
Pro Pro 



ATA TGT 
He Cys 



CTA GTA GTA TTT 
Leu Val Val Phe 
55 

TAC TTA GGC AAA 
Tyr Leu Gly Lys 
70 

CGC ACA AGT TTT 
Arg Thr Ser Phe 
85 

CAG ATC AAG GAC 
Gin He Lys Asp 



CCC ACA GGA ATG 
Pro Thr Gly Met 
120 

CTT GCT AAC TTC 
Leu Ala Asn Phe 
135 

GAA AAT GTG TAC 
Glu Asn Val Tyr 
150 

GAA CCT AAG AAG 
Glu Pro Lys Lys 
165 

GAG TAT GAT GGT 
\Glu Tyr Asp Gly 



GTT TCC 
Val Ser 
200 

ACC ATC 
Thr He 
215 

t CCT TTC 
to Phe 



AAG AAG 
Lys Lys 



AAG CGG 
Lys Arg 
275 




CCT 
Pro 



CGC AAC TCT TAT 
Arg Asn Ser Tyr 
280 



315 



363 



411 



459 



507 



555 



603 



651 



699 



747 



795 



843 



891 



93 9 



987 



\ 



10 



15 
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AAA TGT GGA ACC AAC ACA ATG GAG AGG GAA GAG AGT GAA CAG ACC AAG 
Lys Cys Gly Thr Asn Thrv Met Glu Arg Glu Glu Ser Glu Gin Thr Lys 
285 \ 290 295 



AAA AGA GAA AAA ATC CAT ATA CCT GAA AGA TCT GAT GAA GCC CAG CGT 
Lys Arg Glu Lys lie His Il\e Pro Glu Arg Ser Asp Glu Ala Gin Arq 
300 \ 305 310 



\ 



GTT TTT AAA AGT TCG AAG ACA TvCT TCA TGC GAC AAA AGT GAT ACA TGT 
Val Phe Lys Ser Ser Lys Thr Ser Ser Cys Asp Lys Ser Asp Thr Cys 
315 320 325 

TTT TAATTAAAGA GTAAAGCCCA AAAAAAA 
Phe 



1035 



1083 



1131 



1161 



n 
fU 

m 



m 
W 



20 



25 



30 




40 



45 



50 



55 



(2) INFORMATION FOR SEQ ID NO: 25: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 62 9 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

( D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: cDNA 



(ix) FEATURE: 

(A) NAME /KEY : CDS 

(B) LOCATION: 1 . . 96 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:25: 

AGA AGC TGT TTC AGA AGA AAT GAG GCA AGC AGA 
Arg Ser Cys Phe Arg Arg Asn Glu Ala Ser Arg 
1 5 10 

CTT ACC TTC GGG CCT GAA GAA GCA TTA GCT GAA 
Leu Thr Phe Gly Pro Glu Glu Ala Leu Ala Glu 
20 25 

TAGTTCTTCT CTGTCCATGT GGGATACATG GTATTATGTG 

CTTTCAGCAC CGTGCTAGCT GATCTTTCGG ACAACTTGAC 

AAGAGAAAGC CTTGAATGAG GATTTCTTTC CATCAGGAAG 

CCTTTGATTG CTTGATGACT GAAGTGGAAA GGCTGAGCCC 

TGGGCAGGGG CAGGTGACCC TGGGTGGTAT AAGAAAAAGA 

TGCCTAGTCT TACTGCAACT TG AT ATG TCA TGTTTGGTTG 

CTTTTCTGAA GAGAAGTGGT GGGAGAGTGG ATGGGGTGGG 

GAGGGCCTGG GAGGAGAGGA GGGAGGGGGA CGGGGTGGGG 



GAA ACA AAC AAC AGC 
Glu Thr Asn Asn Ser 

V 5 

CAG ACC GTC T^TC CTT 
Gin Thr Val Phe Leu 

30 \ 

GCTCATGAGG TACAATCTTT 



ACAAGATAGA GTTAACTGGG 
CTACGGGCAA GTTTGCTGGG 
ACTGTGGGTG GTGCTAGAAA 
GCTGTCACTA AAAGGAGAGG, 
GTGTCTGTGG GAGGCCTGCC 
GGCAGAGGAA AAGTGGGGGA 
GTGGGGAAAA CTATGGTTGG 



48 



96 



WO 95/23859 
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GATGTAAAAA CGGATAATA^TATAAATATT AAATAAAAAG AGAGTATTGA GCA 
5 (2) INFORMATION FOR SEQ ife NO: 26: 



629 



10 



15 



20 



25 




(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 atoino acids 

(B) TYPE: amino a\id 
{ D ) TOPOLOGY : 1 inea 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SE&ID NO:26: 

Arg Ser Cys Phe Arg Arg Asn Glu Ala Ser Arg Glu Thr Asn Asn Ser 
1 5 10\ 15 

Leu Thr Phe Gly Pro Glu Glu Ala Leu Ala Glu Gin Thr Val Phe Leu 
20 25 \ 30 



(2) INFORMATION FOR SEQ ID NO: 27: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 379 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 



35 



40 



45 



50 



55 - 



(ii) MOLECULE TYPE: CDNA 



(ix) FEATURE: 

(A) NAME /KEY : CDS 

(B) LOCATION: 1..69 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27: 

TGC TTT GCC CCA AGA TGC AGA GAG AGA AGG AGG AAT GAG AGA TTG AG^ 
Cys Phe Ala Pro Arg Cys Arg Glu Arg Arg Arg Asn Glu Arg Leu Arg 

AGG GAA AGT GTA CGC CCT GTA TAACAGTGTC CGCAGAAGCA AGGGGCTGAA 
Arg Glu Ser Val Arg Pro Val 
20 

AAGATCTGAA GGTAGCCTCC GTCATCTCTT CTGGGATACA TGGATCGTGG GGATCATGAG 
GCATTCTTCC CTTAACAAAT TTAAGCTGTT TTACCCACTA CCTCACCTTC TTAAAAACCT 
CTTTCAGATT AAGCTGAACA GTTACAAGAT GGCTGGCATC CCTCTCCTTT CTCCCCATAT 
GCAATTTGCT TAATGTAACC TCTTCTTTTG CCATGTTTCC ATTCTGCCAT CTTGAATTGT 
CTTGTCAGCC AATTCATTAT CTATTAAACA CTAATTTGAG 




339^ 
3 79 



m 



10 



15 



20 



25 
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(2) INFORMATION FOR SEQ ID NO: 28: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 23* amino acids 

(B) TYPE : amino acid 
(D) TOPOLOGY: Mnear 

(ii) MOLECULE TYPE: prdtein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:28: 

Cys Phe Ala Pro Arg Cys Arg GluWg Arg Arg Asn Glu Arg Leu Arg 



PCTAJS95/02576 



5 \ 10 

Arg Glu Ser Val Arg Pro Val 
20 

(2) INFORMATION FOR SEQ ID NO: 29: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 261 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : cDNA 



15 




(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1..135 

< xi > SEQUENCE DESCRIPTION: SEQ ID NO:29; 

m CAC AAG AAG CCG AAT CAG CCT AGC AGG CCC AGC AAC ACA GCC TCT AAG 

His Lys Lys Pro Asn Gin Pro Ser Arg Pro Ser Asn Thr Ala Ser Lys 

TTA GAG CGG GAT ACT AAC GCT GAC AGA GAG ACT ATC AaAcTG AAG GAA 
Leu Glu Arg Asp Ser Asn Ala Asp Arg Glu Thr He Asn Leu Lys Glu 
20 25 \ 30 

CTT GAA CCC CAA ATT GCT TCA GCA AAA CCA AAT GCA GAG TGAAGGCAGT 145 
Leu Glu Pro Gin He Ala Ser Ala Lys Pro Asn Ala Glu V 
35 40 45 



40 



GAGAGCCTGA GGAAAGAGTT AAAAATTG CT TTGCCTGAAA TAAGAAGTGC AGAGTTTCTC 
50 AGAATTCAAA AATGTTCTCA GCTGATTGGA ATTCTACAGT TGAATAATTA AAGAAC 

(2) INFORMATION FOR SEQ ID NO: 30: 

55 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 4 5 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



48 



96 



205 
261 




(B 
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(ii) MOLECULE TYPE: protein 

(xi ) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 

His Lys Lys Pro Asn Gin Pro Ser Arg Pro Ser Asn Thr Ala Ser Lys 
1 5 10 15 

Leu Glu Arg Asp Ser Asn Ala Asp Arg Glu Thr He Asn Leu Lys Glu 
20 25 30 

Leu Glu Pro Gin He Ala Ser Ala Lys Pro Asn Ala Glu 
35 40 45 

(2) INFORMATION FOR SEQ ID NO: 31: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 210 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1 . . 183 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 

AAA TGG AAG AAG AAG AAG CGG CCT CGC AAC TCT TAT AAA TGT GGA ACC 
Lys Trp Lys Lys Lys Lys Arg Pro Arg Asn Ser Tyr Lys Cys Gly Thr 
1 5 in 



15 



AAC ACA ATG GAG AGG GAA GAG AGT GAA CAG ACC AAG AAA AGA GAA AAA 
Asn Thr Met Glu Arg Glu Glu Ser Glu Gin Thr Lys Lys Arg Glu Lys 
20 25 30 

ATC CAT ATA CCT GAA . AGA TCT GAT GAA GCC CAG CGT GTT TTT AAA AGT 
He His He Pro Glu Arg Ser Asp Glu Ala Gin Arg Val Phe Lys Ser 
35 40 45 

TCG AAG ACA TCT TCA TGC GAC AAA AGT GAT ACA TGT TTT TAATTAAAGA 
Ser Lys Thr Ser Ser Cys Asp Lys Ser Asp Thr Cys Phe 
50 55 60 

GTAAAGCCCA AAAAAAA 



(2) INFORMATION FOR SEQ ID NO: 32: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 61 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



48 



96 



144 



193 



210 



(ii) MOLECULE TYPE: protein 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO; 32: 

Lys Trp Lys Lys Lys Lys Arg Pro Arg Asn Ser Tyr Lys Cys Gly Thr 

5 10 15 : 



Asn Thr Met Glu Arg Glu Glu Ser Glu Gin Thr Lys Lys Arg Glu Lys 

20 25 30 * 

He His lie Pro Glu Arg Ser Asp Glu Ala Gin Arg Val Phe Lys Ser 



40 45 



Ser Lys Thr Ser Ser Cys Asp Lys Ser Asp Thr Cys Phe 
50 55 60 

(2) INFORMATION FOR SEQ ID NO: 33: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 359 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 249.. 359 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:33 : 

GAGTTTTATA CCTCAATAGA CTCTTACTAG TTTCTCTTTT TCAGGTTGTG AAACTCAACC 

TTCAAAGACA CTCTGTTCCA TTTCTGTGGA CTAATAGGAT CATCTTTAG C ATCTGCCGGG 

TGGATGCCAT CCAGGCTTCT TTTTCTACAT CTCTGTTTCT CGATTTTTGT GAGCCTAGGA 

GGTGCCTAAG CTCCATTGGC TCTAGATTCC TGGCTTTCCC CATCATGTTC TCCAAAGCAT 

CTGAAGCT ATG GCT TGC AAT TGT CAG TTG ATG CAG GAT ACA CCA CTC CTC 
Met Ala Cys Asn Cys Gin Leu Met Gin Asp Thr Pro Leu Leu 

5 10 



60 
120 
180 
240 

290 

338 



AAG TTT CCA TGT CCA AGG CTC AAT CTT CTC TTT GTG CTG CTG ATT CGT 
L ys Phe Pro Cys Pro Arg Leu Asn Leu Leu Phe Val Leu Leu Til 

20 25 30 

CTT TCA CAA GTG TCT TCA GAT 
"Leu Ser Gin Val Ser Ser Asp 359 

35 - 

(2) INFORMATION FOR SEQ ID NO: 34: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3 7 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



WO 95/23859- • PCT/US95/02576 

-83- 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:34: 

Met Ala Cys Asn Cys Gin Leu Met Gin Asp Thr Pro Leu Leu Lys Phe 
1 - 5 10 15 

Pro Cys Pro Arg Leu lie Leu Leu Phe Val Leu Leu He Arg Leu Ser 
20 25 30 

Gin Val Ser Ser Asp 
35 

(2) INFORMATION FOR SEQ ID NO: 35: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 416 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 318.. 416 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35: 

CCAAAGAAAA AGTGATTTGT CATTGCTTTA TAGACTGTAA GAAGAGAACA TCTCAGAAGT 

GGAGTCTTAC CCTGAAATCA AAGGATTTAA AGAAAAAGTG GAATTTTTCT TCAGCAAGCT 

GTGAAACTAA ATCCACAACC TTTGGAGACC CAGGAACACC CTCCAATCTC TGTGTGTTTT 

GTAAACATCA CTGGAGGGTC TTCTACGTGA GCAATTGGAT TGTCATCAGC CCTGCCTGTT 

TTGCACCTGG GAAGTGCCCT GGTCTTACTT GGGTCCAAAT TGTTGGCTTT CACTTTTGAC 

CCTAAGCATC TGAAGCC ATG GGC CAC ACA CGG AGG CAG GGA ACA TCA CCA 

Met Gly His Thr Arg Arg Gin Gly Thr Ser Pro 
1 -5 10 

TCC AAG TGT CCA TAC CTG AAT TTC TTT CAG CTC TTG GTG CTG GCT GGT 
Ser Lys Cys Pro Tyr Leu Asn Phe Phe Gin Leu Leu Val Leu Ala Gly 
15 20 25 

CTT TCT CAC TTC TGT TCA 
Leu Ser His Phe Cys Ser 
3 0 

(2) INFORMATION FOR SEQ ID NO: 36: 



6 
12 
18 
24 

30* 
35 

39 

41 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 amino acids 
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(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:36: 

Met Gly His Thr Arg Arg Gin Gly Thr Ser Pro Ser Lys Cys Pro Tyr 
1 5 10 



15 



Leu Asn Phe Phe Gin Leu Leu Val Leu Ala Gly Leu Ser His Phe Cys 
20 25 30 



Ser 



(2) INFORMATION FOR SEQ ID NO: 37: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 113 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 99 . . 113 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37: 
GGAGCAAGCA GACGCGTAAG AGTGGCTCCT GTAGGCAGCA CGGACTTGAA CAACCAGACT 60 

CCTGTAGACG TGTTCCAGAA CTTACGGAAG CACCCACG ATG GAC CCC AGA TGC 113 

Met Asp Pro Arg Cys 
1 5 

(2) INFORMATION FOR SEQ ID NO: 38: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTIONr SEQ ID NO:38: 

Met Asp Pro Arg Cys 

1 5 . 

(2) INFORMATION FOR SEQ ID NO: 39: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 124 base pairs 
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85 



(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME / KEY : CDS 

(B) LOCATION: 107.. 124 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39: 
CACAGGGTGA AAGCTTTGCT TCTCTGCTGC TGTAACAGGG ACTAGCACAG ACACACGGAT 60 

GAGTGGGGTC ATTTCCAGAT ATTAGGTCAC AGCAGAAGCA GCCAAA ATG GAT CCC lis 

Met Asp Pro 
1 

CAG TGC ACT 

Gin Cys Thr 124 

5 . 



(2) INFORMATION FOR SEQ ID NO: 40: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40: 

Met Asp Pro Gin Cys Thr 
1 5 

(2) INFORMATION FOR SEQ ID NO: 41: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 195 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(ix) FEATURE: 

(A) NAME /KEY : CDS 

(B) LOCATION: 148.. 195 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41: 
AGGAGCCTTA GGAGGTACGG GGAGCTCGCA AATACTCCTT TTGGTTTATT 



60 
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TGCTTCTGTG TTCCTTGGGA ATGCTGCTGT GCTTATGCAT CTGGTCTCTT TTTGGAGCTA 
CAGTGGACAG GCATTTGTGA CAGCACT ATG GGA CTG AGT AAC ATT CTC TTT 



Met Gly Leu Ser Asn lie Leu Phe 
1 5 



GTG ATG GCC TTC CTG CTC TCT GGT 
Val Met Ala Phe Leu Leu Ser Gly 
10 15 



(2) INFORMATION FOR SEQ ID NO: 42: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:42: 

Met Gly Leu Ser Asn He Leu Phe Val Met Ala Phe Leu Leu Ser Gly 
15 10 



120 
171 

195 



15 



(2) INFORMATION FOR SEQ ID NO : 43: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) ' STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: oligonucleotide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43: 
CCAACATAAC TGAGTCTGGA AA 

22' 

(2) INFORMATION FOR SEQ ID NO: 44: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: oligonucleotide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44: 
CTGGATTCTG ACTCACCTTC A 

21 

(2) INFORMATION FOR SEQ ID NO: 45: 



(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 21 base pairs 
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(B) TYPE: nucleic acid 

(C) STRAND EDNESS : single 

( D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: oligonucleotide 
(xi) SEQUENCE .DESCRIPTION: SEQ ID NO: 45: 
AGGTTAAGAG TGGTAGAGCC A 
(2) INFORMATION FOR SEQ ID NO: 46: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRAND EDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: oligonucleotide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46: 
AATACCATGT ATCCCACATG G 
(2) INFORMATION FOR SEQ ID NO : 47: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: oligonucleotide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 47: 
CTGAAGCTAT GGCTTGCAAT T 
(2) INFORMATION FOR SEQ ID NO: 48: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: oligonucleotide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 48: 
TGGCTTCTCT TTCCTTACCT T 
(2) INFORMATION FOR SEQ ID NO: 49: 

(i)' SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs. 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

( D ) TOPOLOGY : 1 inear 
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(ii) MOLECULE TYPE : oligonucleotide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 49; 
GCAAATGGTA GATGAGACTG T 
(2) INFORMATION FOR SEQ Id\nO: 50: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base\ pairs 

(B) TYPE: nucleic adid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: oligonucleotide 
(xi) SEQUENCE DESCRIPTION: SEQ\ID NO: 50; 
CAACCGAGAA ATCTACCAGT AA 
(2) INFORMATION FOR SEQ ID NO: 51: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: oligonucleotide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:\si: 
GCCGGTAACA AGTCTCTTCA 

(2) INFORMATION FOR SEQ ID NO: 52; 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: oligonucleotide 

(xi) SEQUENCE DESCRIPTION: SEQ- ID NO: 52 

AAAAGCTCTA TAGCATTCTG TC 

(2) INFORMATION FOR SEQ ID NO: 53: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



21 



22 



20 



22 



(ii) MOLECULE TYPE: oligonucleotide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 53; 
ACTGACTTGG ACAGTTGTTC 

(2) INFORMATION FOR SEQ \d NO: 54: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic\acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: oligonucleotide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 54; 

TTTGATGGAC AACTTTACTA 

(2) INFORMATION FOR SEQ ID NO: 55: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 0 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

( D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: oligonucleotide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5*5: 

CAGCTCACTC AGGCTTATGT 

(2) INFORMATION FOR SEQ ID NO: 56: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: oligonucleotide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 56: 

AAACAGCATC TG AG AT C AG C A 

(2) INFORMATION FOR SEQ ID NO: 57: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH:" 2 0 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE "TYPE: oligonucleotide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:" 57: 
CTGAGATCAG CAAGACTGTC 
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(2) INFORMATION FOR SEQ ID NO: 58: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 baselpairs 

(B) TYPE: nucleic acVd 

(C) STRANDEDNESS : single 

(D) TOPOLOGY ; linear \ 

(ii) MOLECULE TYPE: oligonucleotide 
(xi) SEQUENCE DESCRIPTION: SEig ID NO: 58 
CTGAAGCTAT GGCTTGCAAT T 
(2) INFORMATION FOR SEQ ID NO: 59: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: oligonucleotide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: §9: 
ACAAGTGTCT TCAGATGTTG AT 
(2) INFORMATION FOR SEQ ID NO: 60: 

(i) SEQUENCE CHARACTERISTICS: 

(A) * LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

( D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: oligonucleotide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 60: 
CTGGATTCTG ACTCACCTTC A 
(2) INFORMATION FOR SEQ ID NO : 61: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 0 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: oligonucleotide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 61: 
CCAGGTGAAG TCCTCTGACA 



21 



22 



21 



20 



(2) INFORMATION FOR SEQ ID NO:62: 
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(i) SEQUENCE OIARACTERISTICS : 

(A) LENGTH: 1417 bake pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear^ 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY : CDS 

(B) LOCATION: 249.. 884 




(xi) SEQUENCE DESCRIPTION: SEQ to NO:62: 
GAGTTTTATA CCTCAATAGA CTCTTACTAG TTTCTCTTTT TCAGGTTGTG AAACTCAACC 
TTCAAAGACA CTCTGTTCCA TTTCTGTGGA CTAAtAgGAT CATCTTTAGC ATCTGCCGGG 



'Agc 



tggatgccat ccaggcttct TTTTCTACAT CTCTGTTTCT cgatttttgt gagcctagga 
ggtgcctaag ctccattggc tctagattcc tggctttc^cc catcatgttc tccaaagcat 
ctgaagct atg gct tgc aat tgt cag ttg atg cag gat aca cca ctc ctc 

Met Ala Cys Asn Cys Gin Leu Met GlV Asp Thr Pro Leu Leu 
1 5 \ 10 



\ 



AAG TTT CCA TGT CCA AGG CTC AAT CTT CTC TTT GTG CTG CTG ATT CGT 
Lys Phe Pro Cys Pro Arg Leu Asn Leu Leu Phe Val Leu Leu' lie Arg 



15 



20 



25 



30 



CTT TCA CAA GTG TCT TCA GAT GTT GAT GAA CAA CTG TCC AAG TCA GTG 
Leu Ser Gin Val Ser Ser Asp Val Asp Glu Gin Leu\ Ser Lys Ser Val 

35 40 \ 45 

AAA GAT AAG GTA TTG CTG CCT TGC CGT TAC AAC TCT GCT CAT GAA GAT 
Lys Asp Lys Val Leu Leu Pro Cys Arg Tyr Asn Ser E>ro His Glu Asp 
50 55 \ so 



\ 



GAG TCT GAA GAC CGA ATC TAC TGG CAA AAA CAT GAC aA GTG GTG CTG 
Glu Ser Glu Asp Arg lie Tyr Trp Gin Lys His Asp Lyi Val Val Leu 



6 
12 
18 
24 
29 

33 

386 

434 

482 



65 



70 



7 5* 



TCT GTC ATT GCT GGG AAA CTA AAA GTG TGG CCC GAG TAT W AAC CGG 
Ser Val He Ala Gly Lys Leu Lys Val Trp Pro Glu Tyr Lys Asn Atq 
80 85 * 



90 



\ 



ACT TTA TAT GAC AAC ACT ACC TAC TCT CTT ATC ATC CTG GGC CTG GTC 
Thr Leu Tyr Asp Asn Thr Thr Tyr Ser Leu He He Leu GlV Leu Val 

95 " **■ 



100 



105 



110 



CTT TCA GAC CGG GGC ACA TAC AGC TGT GTC GTT CAA AAG AAg\ G AA AGA 
Leu ser Asp Arg Gly Thr Tyr Ser Cys Val Val Gin Lys Lys \g1u Arg 
115 120 \ 125 

GGA ACG TAT GAA GTT AAA CAC TTG GCT TTA GTA AAG TTG TCC ATC AAA 
Gly Thr Tyr Glu Val Lys His Leu Ala Leu Val Lys Leu Ser ike Lvs 
130 135 140 ' 



530 



578 



626 



674 
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145 



160 



165 



175 



180 



Arg Glu Thr Asn Asn Ser Leu Thr Phe\ 

195 \200 



GAA CAG ACC GTC TTC CTT TAGTTCTTCT 
Glu Gin Thr Val Phe Leu 
210 




ACA 
Thr 


CTT. 
Leu 


Val 
155 


CTC 
Leu 


TTT 
Phe 


Gly 


GTC 
Val 


ATC 
He 
170 


GTT 
Val 


err* 
Val 


He 


He" 


AGA 
Arg 
185 


AGA 
Arg 


AAT 
Asn 


GAG 
Glu 


GCA 
Ala 


AGC 
Ser 
190 


CCT 
Pro 


GAA 
Glu 


GAA 
Glu 


GCA 
Ala 


TTA 
Leu 
205 


GCT 
Ala 



GCTCATGAGG TACAATCTTT CTTTCAGCAC CGTGCTAGCT GATCTTTCGG ACAACTTGAC 
ACAAGATAGA GTTAACTGGG AAGAGAAAGC CTTGAATG^G GATTTCTTTC CATCAGGAAG 
CTACGGGCAA GTTTGCTGGG CCTTTGATTG CTTGATGAC* GAAGTGGAAA GGCTGAGCCC 
ACTGTGGGTG GTGCTAGCCC TGGGCAGGGG CAGGTGACCC VgGGTGGTAT AAGAAAAAGA 
GCTGTCACTA AAAGGAGAGG TGCCTAGTCT TACTGCAACT T<3ATATGTCA TGTTTGGTTG 
GTGTCTGTGG GAGGCCTGCC CTTTTCTGAA GAGAAGTGGT GG&AGAGTGG atggggtggg 
GGCAGAGGAA AAGTGGGGGA GAGGGCCTGG GAGGAGAGGA GGGAGGGGGA CGGGGTGGGG 
GTGGGGAAAA CTATGGTTGG GATGTAAAAA CGGATAATAA TATa\lATATT AAATAAAAAG 
AGAGTATTGA GCA 



(2) INFORMATION FOR SEQ ID NO: 63: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 212 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 63: 

Met Ala Cys Asn Cys -Gin Leu" Met Gin Asp Thr Pro- Leu Leul 
1 5 10 

Pro Cys Pro. Arg Leu He Leu Leu Phe Val Leu Leu He Arg 
20 25 30 

Gin Val Ser Ser Asp Val Asp Glu Gin Leu Ser Lys Ser Val 
35 40 45 



Lys Phe 
15 

Leu Ser 



722 



770 



818 



866 



ITCCATGT GGGATACATG GTATTATGTG 924 



984 
1044 
1104 
1164 
1224 
1284 
1344 
1404 
1417 



Lys Asp 



\ 
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Lys Val Leu Leu Pro 
50 

Glu Asp Arg lie Tyr 
65 

lie Ala Gly Lys Leu 

85 

Tyr Asp Asn Thr Thr 
100 

Asp Arg Gly Thr Tyr 
115 

Tyr Glu Val Lys His 
130 

Glu Asp Pro Pro Asp 
145 

Phe Gly Ala Val lie 
165 

Phe Cys Lys His Arg 
180 

Thr Asn Asn Ser Leu 
195 

Thr Val Phe Leu 
210 



55 

Trp Gin Lys Hi 
70 



Cys Arg Tyr Asn Ser Pro His Glu Asp Glu Ser 



60 

Asp Lys Val Val Leu Ser Val 
75 80 



Lys Val Trp Pro^Glu Tyr Lys Asn Arg Thr Leu 

90 95 

Tyr Ser Leu lie iVe Leu Gly Leu Val Leu Ser 
105 \ no 

Ser Cys Val Val Gln\Lys Lys Glu Arg Gly Thr 
120 \ 125 

Leu Ala Leu Val Lys Beu Ser lie Lys Pro Pro 
135 

Ser Lys Asn Thr Leu VaYL Leu Phe Gly Ala Gly 
150 155 160 

Thr Val Val Val He Vail Val He He Lys Cys 
170 I 175 

Ser Cys Phe Arg Arg Asn Glu Ala Ser Arg Glu 
185 \ 190 

Thr Phe Gly Pro Glu Glu ilia Leu Ala Glu Gin 
200 \ 205 



(2) INFORMATION FOR SEQ ID NO : 64 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 06 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

( D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 249.-926 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 64 : 
GAGTTTTATA CCTCAATAGA CTCTTACTAG TTTCTCTTTT TCAGGTTGTG \aAACTCAACC 
TTCAAAGACA CTCTGTTCCA TTTCTGTGGA CTAATAGGAT CATCTTTAGC ATCTGCCGGG 
TGGATGCCAT CCAGGCTTCT TTTTCTACAT CTCTGTTTCT CGATTTTTGT QAGCCTAGGA 
GGTGCCTAAG CTCCATTGGC TCTAGATTCC TGGCTTTCCC CATCATGTTC tIcAAAGCAT 



1 
1 

2 



10 




40 



45 



50 
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CTGAAGCT ATG GCT TGC AAT TGT CAG j"TG ATG CAG GAT ACA CCA CTC CTC 
Met Ala Cys Asn Cys Gin Leu Met Gin Asp Thr Pro Leu Leu 
1 5 10 : 



25 30 



GCA GGA TTC GGC GCA GTA ATA ACA GTC GTC GTC ATC GTT GTC ATC ATC 
Ala Gly Phe Gly Ala Val He Thr Val Val. Val He Val VaU He He 
160 165 * 



170 



290 



AAG TTT CCA TGT CCA AGG CTC AAT CTO- CTC TTT GTG CTG CTG ATT CGT 338 
Lys Phe Pro Cys Pro Arg Leu Asn Leii Leu Phe Val Leu Leu He Arg 
15 '20 1 



CTT TCA CAA GTG TCT TCA GAT GTT GAT>GAA CAA CTG TCC AAG TCA GTG 386 
Leu Ser Gin Val Ser Ser Asp Val Asp Glu Gin Leu Ser Lys Ser Val 

35 \ 0 45 

\ 

AAA GAT AAG GTA TTG CTG CCT TGC CGT TAG. AAC TCT CCT CAT GAA GAT 434 
15 Lys Asp Lys Val Leu Leu Pro Cys Arg TyrVAsn Ser Pro His Glu Asn 

50 55 \ 60 



GAG TCT GAA GAC CGA ATC TAC TGG CAA AAA CAT GAC AAA GTG GTG CTG 482 
Glu Ser Glu Asp Arg He Tyr Trp Gin Lys Hi N s Asp Lys Val Val Leu 
65 70 \ 75 

TCT GTC ATT GCT GGG AAA CTA AAA GTG TGG CCcWl TAT AAG AAC CGG 530 
Ser Val He Ala Gly Lys Leu Lys Val Trp Pro Glu Tyr Lys Asn Arg 
80 85 \ 90 

ACT TTA TAT GAC AAC ACT ACC TAC TCT CTT ATC ATC CTG GGC CTG GTC 578 
Thr Leu Tyr Asp Asn Thr Thr Tyr Ser Leu He lie Leu Gly Leu Val 
95 100 105 \ 110 



CTT TCA GAC CGG GGC ACA TAC AGC TGT GTC GTT CAA AAG AAG GAA AGA 626 
Leu Ser Asp Arg Gly Thr Tyr Ser Cys Val Val Gin Lys Lys Glu Arg 
115 120 \ 125 



GGA ACG TAT GAA GTT AAA CAC TTG GCT TTA GTA AAG TTG TCC ATC AAA 674 
Gly Thr Tyr Glu Val Lys His Leu Ala Leu Val Lys Leu Ser He Lvs 
130 135 \ i40 

CCC CCA GAA GAC CCT CCT GAT AGC AAG AAC ACA CTT GTG CTC TTT GGG 722 
Pro Pro Glu Asp Pro Pro Asp Ser Lys Asn Thr Leu Val Leu Phe Gly 
145 150 1 



770 



818 



AAA TGC TTC TGT AAG CAC GGT CTC ATC TAC CAT TTG CAA CTg\aCC TCT 
Lys Cys Phe Cys Lys His Gly Leu He Tyr His Leu Gin LeuWhr Ser 
175 180 185 \ 190 

TCT GCA AAG GAC TTC AGA AAC CTA GCA CTA CCC TGG CTC TGC AAA CAC 866 
Ser Ala. Lys Asp Phe Arg Asn -Leu Ala Leu Pr6 Trp Leu Cys LVs His 
195 200 2 $>5 

GGT TCT CTA GGT GAA GCC TCT GCA GTG ATT TGC AGA ACT ACT CAfe ACG 914 
55 Gly Ser Leu Gly Glu Ala Ser Ala Val He Cys Arg Ser Thr GlA Thr 

2X0 215 220 



\ 
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AAT GAA CCA GAG TAGTTCTGCT GTTTCTGAGG ACGTAGTTTA GAGACTGAAT 9Se 
Asn Glu Pro Gin \ 
225 




TCTTTGGAAA GGACATAGGG ACAGTTTGCS CATTTGCTTG CACATCACAC ACACACACAC 1026 

ACACACACAC ACACACACAC ACACACACACl ACACACACAC ACACACACAC TCTCTCTCTC 1086 

TCTCTCTCTC GATACCTTAG GATAGGGTTC WaCCCTGTTG CTCAGTGACA AAGAATCACT 1146 

CTGTGGCGGA GGCAGGCTTC AAGCTTGCAG 'cAATCCTCCT GCACCAGTTT CCTGAGTGCC 1206 
AGACTTCCAG GTGTAAGCTA TGGCACTTAG CAGAACACTA GCTGAATCAA TGAAGACACT 



(2) INFORMATION FOR SEQ ID- NO: 65 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 226 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:65: 

Met Ala Cys Asn Cys Gin Leu Met Gin Asp Thr ProVeu Leu Lys Phe 
1 5 10 \ -- 



15 



Pro Cys Pro Arg Leu lie Leu Leu Phe Val Leu Leu iVe Arg Leu Ser 
20 25 \ 30 

Gin Val Ser Ser Asp Val Asp Glu Gin Leu Ser Lys SeV Val Lys Asp 
3 5 in .A 



Lys Val Leu Leu Pro Cys Arg Tyr Asn Ser Pro His G1u\as P Glu Ser 
50 . 55 60 V 

Glu Asp Arg He Tyr Trp Gin Lys His Asp Lys Val. Val ieu Ser Val 
65 70 75 \ 80 



He Ala Gly Lys Leu Lys Val Trp Pro Glu Tyr Lys Asn Arg Thr Leu 

. 85 90 \ 95 

Tyr Asp Asn Thr Thr Tyr Ser Leu He He Leu Gly Leu Val Leu Ser 

100 105 110; 



1266 



1386 
1446 



GAGGTTCCAA GAGGGAACCT GAATTATGAA GgVgAGTCAG AATCCAGATT TCCTGGCTCT 1326 
ACCACTCTTA ACCTGTATCT GTTAGACCCC AAGGTCTGAG CTCATAGACA AGCTAATTTA 
AAATGCTTTT TAATAAGCAG AAGGCTCAGT TAGTACGGGG TTCAGGATAC TGCTTACTGG 
CAATATTTGA CTAGCCTCTA TTTTGTTTGT TTTTT^AAGG CCTACTGACT GTAGTGTAAT 1506 
TTGTAGGAAA CATGTTGCTA TGTATACCCA TTTGAGGGTA ATAAAAATGT TGGTAATTTT 1566 
CAGCCAGCAC TTTCCAGGTA TTTCCCTTTT TATCCTTCAT 



1606 
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Asp Arg Gly Thr Tyr Ser Cys 
115 

Tyr Glu Val Lys His Leu Ala 
130 135 

Glu Asp Pro Pro Asp Ser Lys 
145 150 



Vail Val Glii Lys Lys Glu Arg Gly Thr 

120\ X2S 

Leu \^al Lys Leu Ser lie Lys Pro Pro 
140 

Asn Thr Leu Val Leu Phe Gly Ala Gly 
155 i 6 o 



10 Phe Gly Ala Val lie Thr Val 

165 




A 15 



Phe Cys Lys His Gly Leu lie 
180 

Lys Asp Phe Arg Asn Leu Ala 
195 



m 

m 

Mi 



Leu Gly 

20 210 

Pro Gin 
225 



Glu Ala Ser Ala Val 
215 



Val Val Vie Val Val lie lie Lys Cys 
lVo 175 

Tyr His Leii Gin Leu Thr Ser Ser Ala 
185 \ 190 

Leu Pro Trp Leu Cys Lys His Gly Ser 
200 \ 205 

lie Cys Arg Ser^Thr Gin Thr Asn Glu 
^20 



